Issued December 13, 1911. 


U. S. DEPARTMENT OF AGRICULTURE, 


FARMERS’ BULLETIN 475. Rev eede 
follows 


ICK HOUSES. 


mm Wy j 


ge LY 


. Pte 
© ees,, 
= 


Me 


L. C. CORBETT, 
Florticulturist, Bureau of Plant Industry. 


WASHINGTON: 
GOVERNMENT PRINTING OFFICE, 
1911. 





LETTER OF TRANSMITTAL. 


U.S. DeparrmMent or AGRICULTURE, 
Bureau or Piant Inpustry, 
OFFICE OF THE CHIEF, 
Washington, D. C., August 18, 1911. 
Sir: I have the honor to transmit herewith a paper entitled “ Ice 
Houses,” prepared by Prof. L. C. Corbett, Horticulturist of this 
Bureau, and recommend that it be published as a Farmers’ Bulletin. 
It treats of the advantages of a supply of ice for farm use and gives 
directions for harvesting ice and constructing ice houses. 
This paper has been prepared in response to numerous inquiries 
for information on the subject. It is believed that its publication 


will encourage producers to give more attention to the marketing 
of perishable products, as well as to provide their tables with home 
products which can not be kept without ice. 

Very respectfully, 


B. T. Gattoway, 
Chief of Bureau. 
Hon. James WILson, 
Secretary of Agriculture. 
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. An ice house equipped with a mechanical hoist for filling 
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ICK HOUSES. 





INTRODUCTION. 


The great variety of uses to which ice is now put in the economies 
of living is sufficient reason for a brief discussion of the principles of 
ice preservation and the construction of ice houses. In many parts 
of the country the harvesting of ice is an important industry. Im- 
mense houses are constructed and equipped with elaborate power 
devices for elevating ice. These houses are are only temporary 
storage quarters, however, as this great harvest of millions of tons 
is made to meet the wants of the sweltering cities during the heated 
months. 

As the demand for ice in the cities increases with the rise in tem- 
perature, cars and ships are pressed into service to transport the con- 
tents of these great storehouses. Before the manufacture of artificial 
ice was a commercial possibility the storage and distribution of nat- 
ural ice was the only means of relief for the denizens of the city 
from the summer heat. Downing in his essay on ice houses says that 
millions of dollars worth of ice has been shipped from Boston alone 
in the last eight years, a considerable part of this trade being with 
foreign countries. While at the present time most inland towns of 
the South rely upon the home manufacture of ice, coast cities still re- 
ceive a part of their annual supply from the natural ice fields of the 
North, where it has been stored during the winter season. 

It is not with the ice crop as a source of direct revenue that this 
bulletin treats, but with ice as a factor in the economies and com- 
forts of the country home. 

An ample supply of ice is of greater economic importance in the 
country home than in the city residence. City people can purchase 
perishable supplies as needed, but the remoteness of country homes 
from markets often renders it necessary to use canned, corned, or 
smoked meat products during the season of the year when the table 
should be supplied with fresh meats. Not only is ice appreciated be- 
cause of its use in the preservation of fresh meats, butter, and other 
table supplies, but the production of high-grade domestic dairy 
products is almost impossible without it. Many markets to which 
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6 ICE HOUSES. 


milk is now shipped demand that it be cooled before shipment to a 
degree not attainable without the use of ice. 

Ice is one of those luxuries which in many sections of the country 
van be had for the gathering. The cost of harvesting and storing it 
is not great as compared with the comfort that it brings. 


THE SOURCE OF THE ICE SUPPLY. 


The source of the ice supply will vary with local conditions. In 
many sections lakes, rivers, or large streams will afford a supply of 
suitable ice without special plan or preparation on the part of man. 
In other instances, where such natural sources are not easily acces- 
sible, small streams or even the water from a spring can be stored 
in an excavation or by means of a dam, so as to afford sufficient water 
surface to provide the desired ice supply. The harvest area or sur- 
face will depend upon the tonnage to be stored and the normal 
thickness of the ice in the locality. In central New York the normal 
ice supply ranges from 8 to 12 inches in thickness, while in eastern 
Virginia 4 to 6 inches is as great a thickness as can usually be counted 
upon. 

The stream or pond from which the supply of ice is taken should 
be fed from a source free from contamination or pollution. If the 
stream is so sluggish that water weeds thrive in it, all vegetation must 
be removed to prevent its freezing in the ice. Decaying vegetable 
matter frozen in ice is very objectionable, because as the ice melts 
this matter is deposited in the ice box or refrigerator, rendering it 
unnecessarily filthy and dangerous to health. 

Ponds in which green spawn or alge grow profusely can be rid 
of these pests by the use of copper sulphate. The crystals can be 
placed in a cloth sack, which is hung to a pole and trailed through 
the water until the salts are dissolved. One or two treatments of 
the sulphate during the season at the rate of 1 pound to 100,000 gal- 
lons of water will be sufficient to keep down such growth and make 
the water clear and pure. It is impossible to have pure ice unless 
the pond or stream is clean and the water is free from contamination. 


THE PRINCIPLES OF ICE STORAGE. 


In order to keep so perishable a commodity as ice it is necessary 
in the construction of a storage structure to consider carefully those 
physical and mechanical principles which underlie its preservation. 
(1) To keep well, ice must have a minimum of surface exposed to 
the air or to the packing material. This is most easily accomplished 
by piling the ice in the form of a cube. A mass of ice 12 by 12 by 
12 feet exposes less surface than the same tonnage piled in any 
form less nearly that of a cube or of a globe. (2) The keeping 
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of good ice depends upon the completeness of its insulation, where- 
by it is protected from external influences, such as heat and_ air. 
(3) Drainage is important because the lack of it interferes with the 
insulation. (4) The ice itself must be packed so as to prevent as 
completely as possible the circulation of air through the mass. The 
more nearly the mass of ice approaches that of a solid cube, both in 
shape and texture, the easier, with good drainage and insulation, will 
be the keeping problem. The keeping of ice, then, depends upon the 
shape of the mass, its insulation, its drainage, and its solidity. 










THE ICE HARVEST. 







The ease and rapidity with which ice can be gathered depend upon 
the condition and location of the field and the character of the tools 
and conveniences at hand for doing the work. 






Fig. 1.—A horse-power scraper for remov.ag snow from an ice field 






CLEARING THE ICE FIELD. 






If the ice field is covered with snow the formation of ice will be 
retarded, as the snow acts as a blanket and raises the temperature, 
thus retarding the ice formation. If the ice sheet is sufficiently thick 
and snow falls upon it, the snow must be removed before harvesting 
can proceed; or if, on the other hand, it is desirable to increase the 
thickness of the ice after the snow falls, the field may be flooded and 
the snow saturated with water, which is allowed to freeze, thus add- 
ing a layer of snow ice. Flooding on small fields may be accom- 
plished in either of two ways: (1) By “ overflowing,” which consists 
merely in conducting water to the field, or by piercing the ice field 
here and there with a bar or auger, to allow the water to force itself 
to the surface and gradually to saturate the snow. 

Snow may be removed from small fields, when necessary, by means 
of shovels, but upon large fields it will be economica! to use horse- 
power scrapers. A simple plank scraper is shown in figure 1. 
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HARVESTING THIN AND THICK ICE. 


Ice not over 4 inches thick and ice from 6 to 15 inches in thickness 
require very different methods of procedure. The thin ice in general 
will be broken into more or less regular cakes, which will be loaded 
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Fic. 2.—Diagram showing the insulation of an ice house for storing ice without sawdust 
or shavings. 
as best they may into sleds or wagons and hauled to the storehouse, 
where they may be arranged in layers and adjusted as closely as 
possible, the spaces between the cakes being filled with crushed ice 
or snow in such a manner as to cause the whole mass to freeze into 
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as nearly a solid block of ice as possible. It is more difficult to store 
and keep ice of this character than that harvested in regular cakes. 
Several factors combine to make the construction of a house for the 
preservation of such a supply more exacting than if built for keeping 
a better grade. Thin ice is characteristic of the southern limits of the 
storage of natural ice. The supply is more or less uncertain. The 
storage period is long. The irregular form of the cakes makes it 
difficult to pack the ice so as to prevent air spaces, which may form 
air passages and cause rapid loss. Irregular blocks and cakes are 
less easily insulated than regular cakes of uniform size and thick- 
ness. If the mass is stored in a building without packing material 
about it, insulation must be provided for in the construction of the 
house. The walls must be thick, well packed with mill shavings or 
rv sawdust, and tightly boarded on both sides of the packing mate- 
rial. Aspace of 15 inches between the walls, tightly packed with good 
insulating material, is none too much. An added safeguard would 








Fig. 3.—<An ice plow with a guide gauge. 


be to double both the outside and inside walls. The type of wall 
construction suggested in figure 2 would be suitable for a house 
intended for the storage of ice of this character. 

Harvesting ice from 6 to 15 or more inches in thickness permits 
the use of tools and implements that find no place in harvesting thin 
ice. The field may be laid off so as to cut the cakes to standard 
dimensions of 22 by 22 inches or 22 by 32 inches. Oblong cakes have 
some advantages over square ones, as they can be lapped so as to 
break joints as they are stored, thus reducing the possibility of the 
formation of air passages in the ice heap. 

In order to obtain cakes square or rectangular in form a square 
made from light strips of boards with straight edges may be used. 
A square with sides 12 to 16 feet long will serve the purpose nicely. 
Draw a line across the ice field parallel with each side of the square 
and withahand marker or with a saw accurately follow this line. By 
the use of a plow with a gauge attached, such as is shown in figure 3, 
13391°—Bull. 475—11——-2 














10 ICE HOUSES. 


the field can be cut into parallel bands or ribbons. If the har 
vest is an extensive one and the water is of considerable depth, afte: 
the field is plowed at right angles to the first plowing the ice may 
be barred off in large masses or strips and floated to the shore or 
loading place, where it can easily be broken by an ice spud or bar 
into cakes of the dimensions outlined by the plow. The use of a 
plow is not confined to large fields or to ice that will bear the weight 
of a horse. In fact, ice fields on bodies of water too shallow to per- 
mit the use of a saw can be harvested by means of the plow by 
attaching to it a light wire cable or rope and operating it from the 
bank by horse power. 


Fic. 4.—An ice house equipped with a mechanical hoist for filling. 


On fields where ice is stored commercially the cakes are floated in 
large areas until near the channel, then barred off and carried by 
hoisting machines to the storage house, as suggested in figure 4. On 
small fields, where the quantity stored is 50 tons or less, the cakes 
are cut or barred off, floated to the loading platform, and placed 
upon it by hand or by horse power. The extent to which labor-saving 
devices may be introduced is measured by the cost of labor, the 
extent of the harvest, or the dispatch desired. 


FLOE ICE. 


Under certain conditions the only practicable way of obtaining a 
supply of natural ice is to catch it as it is going out in the spring. 
When the snow melts and the spring rains come on the ice at the 
headwaters of streams breaks up and is carried down in large masses, 

475 

















ICE HOUSES. ee 


which can be caught at considerable distances from the localities 
where it was formed. In this way ice can be obtained at small cost. 
In the early days many plantations along the Potomac harvested 
an annual supply of ice of this character and stored it for the most 
part in pits similar to that shown in figure 5. Those fortunate 
enough to live conveniently near large streams may often obtain their 
ice supply in this way. 

ICE MANUFACTURED IN METAL CANS. 


In some localities none of the sources of natural ice will be 
available. Under such conditions ice may be manufactured by using 
cans made of heavy galvanized iron and provided with a heavy 
band-iron or wire reenforcement around the top. Any tinsmith can 
make such cans. The cans should be of the dimensions of a standard 


cake of ice; that is, 
22 inches square at 
the top, the bottom 
being somewhat 
smaller, so as_ to 
make the sides of 
the can slightly 
flaring. As soon as 
settled cold weather 
comes arrange the 
cans on a level plat 
of ground or on a 
level platform near 
the well or other 
water supply. Fill 
the cans with clear, 
fresh water, and 
when a sufficient thickness of ice has formed to permit them to be 
turned over, even if the shell of ice is not more than 1} or 2 inches 
thick, pour a quart or two of boiling water over each upturned can to 
loosen it from the shell of ice. This will give a hollow shell of ice 
about 2 inches thick on the bottom, which was formerly the sur- 
face of the water in the can, 1} inches thick on the sides, and 
with only a thin shell on the top, which was at the bottom of 
the can. Break the thin shell of ice over the top and remove all 
but about 2 inches of the water in the cavity. Place the shell 
of ice in an exposed but well-shaded situation, and as rapidly as 
the water in the shell freezes add a few quarts at a time 
until the entire cavity is filled and a solid block of ice is pro- 
duced. In this way, with 15 to 25 cans the necessary supply 
for a farm can be secured at small cost in a few days, the time 
depending, of course, upon the weather conditions and the number 
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Fic. 5.—Superstructure of a pit for storing ice. 















12 ICE HOUSES. 


of cans in operation. If the cans are carefully handled they should 
last several years. The ice obtained in this way will be pure—free 
from vegetable growth, which sometimes damages pond and river 
ice. Because of its superior quality such ice will justify the con- 
struction of a building which will permit its being stored without 
the use of sawdust or shavings. A building constructed after the 
plan suggested in figure 2 will meet the requirements. 


COMBINATION OF NATURAL AND ARTIFICIAL MEANS OF OBTAINING ICE. 


The home ice supply is sometimes obtained by using a com- 
bination of natural and artificial means. Where an elevated water 
tank is at one’s command, a line of pipe can be carried to perforated 
pipes placed on the ceiling of the ice house and during freezing 
weather the pressure from the tank can be used to carry water 
through the perforated pipes to be sprayed into the storage chamber 
as long as freezing continues. By careful use of this plan on cold 
nights and during freezing days a supply of ice can be built up in 
place. The protection of such a supply is the same as that of ice 
cut and stored in the usual manner. 


TYPES OF ICE HOUSES AND THEIR ADVANTAGES. 


Since ice at best is a highly perishable product, requiring special 
equipment for its preservation, such natural advantages as are offered 
by shade and exposure should be taken advantage of in locating an 
ice house. A shady situation with a northern exposure has a decided 
advantage as a location for such a building. 

In general design ice houses are of three types: (1) Those built 
entirely above ground; (2) those built partly above and partly under 
ground; and (3) those of the cellar type, built entirely below ground. 
The aboveground structure is by far the most common of these types. 

The advantages and disadvantages of these three types may be 
briefly stated as follows. Aboveground houses can, as a rule, be more 
economically constructed than either of the other designs. Excava- 
tions are expensive to make and difficult to insulate and drain prop- 
erly. Insulation and drainage are two of the most important factors 
in the preservation of ice. It is true that the temperature of the earth 
varies less than that of the air, but the fact that the temperature of 
the earth at 6 or 8 feet below the surface remains at or about 55° F. 
the year around makes it quite as important to protect the stored ice 
against the earth heat as against the heated air. It is more difficult 
to remove ice as needed during the season from pits than from struc- 
tures above ground. Slight advantages are apparent at harvest time 
in favor of the cellar or the half-sunken types of house, and under 
some circumstances they will be preferred to the other type. 
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CONSTRUCTION OF ICE HOUSES. 


As has been explained, the length of time ice may be kept depends 
upon the character of insulation provided. This will naturally vary 
with the location of the ice house and the method of construction. 
Another important factor will be the cost of construction. 

The simplest type of ice preservation consists in stacking the cakes 
in a compact mass on a well-drained site, as well protected as possible 
by natural or artificial barriers from sun and wind, and covering the 
mass with sawdust, shavings, fodder, marsh hay, or any other good 
insulating material. Such a crude method is not to be recommended 
except as a temporary makeshift for ice which is to be used early in 


the season. 
INEXPENSIVE ICE HOUSES. 


An inexpensive ice house which will give good satisfaction in lo- 
calities on or north of the isotherm of New York City can be con- 
structed as follows: As a site for the structure choose a well-sheltered 
location convenient to the place where the bulk of the ice will be used 
during the season. If the area is not well drained naturally, grade 
the surface so that no surface water can ever flow into or through 
the building and so that the water from the melting of the ice will be 
quickly disposed of. In some instances it may be necessary to provide 
tile drains laid 15 or 18 inches below the surface to care for this water. 

Having properly provided against water, both from without and 
from within the ice house, set a line of squared or flattened poles 4 
feet apart, so as to form a square of the dimensions desired. The 
height of the poles should be the same as the length of the side of the 
square, if the greatest economy of space and the best keeping condi- 
tions for the ice are desired, i. e., a building 14 feet square should 
be 14 feet high. A house of this size will provide storage for a cube 
of ice 11 by 11 by 11 feet, which, without allowance for voids, is 
equivalent to about 38 tons. (A cubic foot of ice weighs approx- 
imately 58 pounds, and 1 ton of ice occupies nearly 35 cubic feet.) 
To complete the ice house, cut the posts to a uniform height and nail 
a double 2 by 4 inch or 2 by 6 inch plate on top of them. The sides 
may be inclosed by boarding both inside and outside with rough lum- 
ber. To give a neat outside appearance the outside boards may be 
planed and ship-lapped, or ship-lap siding’ may be placed over the 
rough sheathing. The space between the two board walls may or may 
not be packed with shavings or sawdust. If packed, the packing 
material should be perfectly dry. The roof may be either a simple 
even-span one-third pitch roof, with the gables boarded up, or a hip 
roof. ' 
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In order that the house may be filled without unnecessary labor a 
continuous door should be provided in the middle of one end. The 
door should be made in two or three sections, and as the house is 
filled loose planks of proper length should be at hand to place across 
the opening of the door to hold the packing material in place as the 
heap of ice grows in height. 

The ice must be placed on a bed of sawdust, shavings, or other 
packing material at least 15 inches deep, and the rick of ice should 
not approach the side walls closer than 15 or 18 inches, the interven- 
ing space being filled with packing material and thoroughly rammed. 


MASONRY ICE HOUSES. 


Instead of the cheap, temporary construction just described, ice 
houses of a permanent nature can be built from brick, stone, or con- 
crete. In these, as in frame-constructed houses, the mass of ice should 
approach as closely as possible a cube in form. If the masonry house 
is to be used in the same manner as the temporary house no inside 
lining will be necessary. The packing used about the mass of ice 
may be allowed to come in direct contact with the wall. A 13-inch 
brick wall or a 12-inch concrete wall will provide the necessary 
strength. The masonry walls are not as good nonconductors as 
timber walls. It will therefore be necessary for the protection of the 


ice to rely on the packing material rather than on the wall itself. If 
the house is to be used for storing ice without the use of sawdust or 
shavings the construction indicated in figure 2 must be followed. 
The lining must be as complete on the floor and ceiling as on the side 
walls in order to provide safe insulation. 

Masonry houses may be constructed entirely above ground or partly 
below the surface, as convenience or necessity may dictate. 


RELATION OF THE ICE SUPPLY TO FRUIT STORAGE. 


In order that fruits may be held for long periods in storage it is 
necessary that a uniform low temperature be maintained in the store- 
room. With many products a uniform temperature is of more im- 
portance than a low temperature. With apples, which is the crop 
usually held in storage, it is desirable that the fruit reach an advanced 
state of maturity upon the tree, but that the ripening process be 
checked immediately when the fruit is placed in storage. This sud- 
den check can not be effected in ordinary storage at picking time. It 
is therefore necessary that the storage house be provided with means 
for reducing the temperature to the required point and holding it 
there until natural conditions permit the introduction of cold air from 
the outside. 

Several systems have been used for accomplishing this result. The 
simplest is to build the ice house as a two-story structure and to store 
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the ice above and the fruit below. The ice may be stored at harvest 
time in an ice house or in an ice chamber arranged over the room in 





Diagrams showing cross sections of a building planned for storing ice above and 


fruit below: z 


which the fruit is to 
be held, or the place 
may be simply a 
temporary store- 
room to which the 
ice is transferred at 
the time the fruit is 
stored. Both these 
plans have been fol- 
lowed, but the one 
to be used in any 
particular instance 
will depend upon 
the cost of handling 
the ice and the cer- 
tainty of the fruit 
harvest. 

The general prin- 
ciples involved in 
the construction of 
such a house hold 
for both plans. 
Where the structure 
is for combined ice 
and fruit storage 
the ice chamber will 
of necessity be much 


1, Longitudinal section; B, transverse section. 
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Fic. 7.—Diagrams showing the wall construction and slat 
floor used in the building shown in figure 6. 


larger than when ice is used merely to lower the temperature of the 
house at harvest time. The details of construction shown in figure 6 
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may be so modified as to adapt the building for either use. If the 
object is especially that of fruit storage, the ice chamber may be so re- 
duced as to serve merely as a bunker in which to place several tons of 
ice at a time, to be replaced as needed. The detail of figure 7 shows a 
slat floor built of 2 by 4 inch Georgia pine supported on 2 by 12 inch 
or 3 by 12 inch joists, as needs may require. The joists are protected 
by a cap of galvanized metal 15 inches wide tacked to and formed 
over the top of the joists prior to laying the slat floor, so that the 
drip from each metal cap may be caught by the line of gutter (fig. 7, 
A) which is suspended between the joists. This is one of the simplest 
types of floor construction possible for this style of structure. 


COMBINED ICE HOUSE AND DAIRY. 


Even where for convenience and economy it is desirable to have 
the dairy under the same roof as the ice house, it is not satisfactory 
to attempt to combine the ice storage with a cold store. When it is 
necessary to use ice for chilling milk or other dairy products it is 
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Fic. 8.—-Longitudinal section of a combined ice house and dairy. 


better to remove the ice from the ice house or compartment and place 
it in a specialty constructed ice box or refrigerator rather than to 
attempt to maintain a cold room by storing the ice about and in 
contact with it. The chief argument against the combined arrange- 
ment is that it prevents the storage of ice in a solid mass. As a 
result the waste is much greater. Again, the requirements of the 
storage room and the refrigerator vary from time to time. Advan- 
tage can be taken of these fluctuation to husband the ice supply when 
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the two are separate. There are decided advantages in having the 
ice supply convenient to the dairy house or refrigerator, but it is poor 
economy to build the refrigerator or cold store inside the ice storage. 
The arrangement suggested in figures 8 and 9 is to be preferred." 







COMBINED ICE HOUSE AND REFRIGERATION PLANT FOR 
THE STORAGE OF FARM PRODUCTS. 






Where an abundant supply of natural ice can be harvested an- 
nually it will be a simple matter to maintain high-class refrigeration 
by installing a brine circulating system. The principle on which 
this patented system works is the same as mechanical refrigeration, 
except that the cold is secured through a freezing mixture of ice and 
salt in a tank in which the primary coils are located, as shown at 
B in figure 10. As the brine 
in these coils becomes chilled it 
passes out through the bottom 
of the coils and slowly flows 
through the coils marked C, 
which are located in the cool- 
ing room. The heat of this 
room is absorbed by _ these 
chilled pipes and as the brine 
warms up it passes out and up 
into the primary coils, and in 
this way a continuous circula- 
tion is maintained between the 
two pipe systems. 

For convenience the ice house 
‘an be made a part of the 
structure, so that the ice can be 
elevated above the storage !™. 
chamber and directly into the 
crusher, which can be located in the attic above the primary coils 
indicated at B. As the drawing shows; the space above the cool- 
ing room might be utilized as a farm shop or for a cooperage if one 
were to be installed in connection with an apple orchard. It would 
not be advisable to attempt to install this system without having an 
experienced engineer calculate the piping necessary for any given 
storage room as well as the cooling tank. The question of insulation 
is also a very important one and should be carefully specified. 





















9.—Transverse section of a combined 
ice house and dairy. 














1For more detailed information concerning the storage of butter, see Bulletin 84, and 
for the storage of cheese, see Bulletin 83, both of the Bureau of Animal Industry, United 
States Department of Agriculture, 
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This construction is adapted to small or to very extensive plants. 
The Department of Agriculture uses this system in a plant which has 
been installed at the Arlington Experimental Farm. The cooling 
room in this case is 28 by 30 feet with 8-foot ceilings. Sufficient space 
is thereby provided to store 800 barrels of apples.’ 


THE CONSTRUCTION OF A REFRIGERATOR. 


The construction of a farm refrigerator large enough to meet the 
requirements of a well-equipped farm for the storage of eggs, butter, 
and fresh meat and for chilling or precooling fruits in small quan- 
tities is shown in figure 11. This refrigerator can be constructed in 
a cellar, in the lean-to of an ice house, or in any other farm building 
where convenient and suitable protection can be provided. If none 














a] Ice House- 


| 
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Fic, 10.—Diagram showing a combined ice house and cold-storage plant. 


of these alternatives is possible, the refrigerator may be constructed 
as an independent building. If built as a separate structure, the 
same care in the choice of a site should be exercised as in choosing 
the location of an ice house. The construction is shown in detail in 
figure 11. The essential feature is a well-insulated room containing 
an ice rack, drip pan, and drain. This refrigerator is 8 by 10 feet 
and has a floor space 6 by 8 feet available for the storage of produce. 
Such an arrangement will require about 100 tons of ice during the 
year, but it can be used to hold eggs and ‘butter over the season of 
abundant production. A supply of fresh meat can be kept by such 
means in localities where distributing wagons are not run, and even 
where a local supply is available the producer can arrange to supply 
his table at wholesale rather than retail prices by killing his own 


1For further information on the storing of apples, see Bulletin 48, Bureau of Plant 
Industry, United States Departinent of Agriculture. 
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sheep, pigs, or veal. Instances are known where an equipment of 
this sort has paid for itself in a single season through the advance 
secured by holding the egg output for only 60 days. Dealers pur- 
chase and store eggs while they are most abundant and cheapest and 
dispose of them during the season of less abundant production at an 
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D; Section 
Fic. 11.—Diagrams showing cross section and details of construction of a farm refriger- 
ator: A, Detail of wall construction and ice bunker; B, front elevation; C, floor plan; 
D, sectional view. 
advanced price. A well-constructed and well-handled refrigerator 
of this kind on the farm will enable the producer to keep this profit 
at home. 


THE CONSTRUCTION OF AN ICE CHEST. 


Where a less expensive cooler is desired an ice chest will be found 
to serve a useful purpose. Such a chest can be made from two boxes, 
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one 12 inches longer and wider than the other and 6 inches deeper. 
If the inner box is 2 feet wide, 2 feet deep, and 3 feet long, the outer 
box should be 3 feet wide, 4 feet long, and 30 inches deep. The in- 
ner box, which should be made of matched white pine or cypress, 
should be lined with zinc and provided with a @rip pipe in the bottom 
near one end and a metal grating 12 inches from that end, so as to 
make a cage in which to store a block of ice. A layer of 6 inches of 
cork dust or dry white-pine shavings should be placed in the bottom 
of the larger box after it has been lined with waterproof building 
paper. Place the smaller box on the layer of insulation, making pro- 
vision for the drain, and then pack the same insulating material 
tightly in the space between the outer and the inner box. Fit a board 
over the packing between the boxes so as to cover the edges of both. 
Then hinge a thick well-insulated cover to the outer box, which 
should fit tightly and be large enough to cover the entire top of the 
chest. The joints can be made tight by weather strips and felt. The 
cover should be provided with a counter weight and a good ice-chest 


hasp to hold it in place. 


CONCLUSION. 


An ample supply of ice on the farm is of great economic im- 


portance. The work of harvesting and storing is done at a season 
when it will cost very little, as help and teams are usually less re- 
muneratively employed during the winter than during the summer 
months. The cost of constructing ice houses and refrigerators is 
small in comparison with the economic returns and the comfort which 
they afford. Ice is of greater economic importance in the country 
than in the city, yet few who have the opportunity avail themselves of 


this luxury. 


[A list giving the titles of all Farmers’ Bulletins available for distribution will 
be sent free upon application to a Member of Congress or the Secretary of 
Agriculture. ] 
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THER features being satisfactory, a farm is well 
located that has a stream or lake or pond from 
which a supply of good, clear, clean ice may be har- 
vested, and the farmer is doubly fortunate if there 
is an ice house at hand ready to receive it. 

Aforetimes, the harvesting of natural ice was the 
only way to provide a supply for the needs of the 
coming summer, and even now that the production 
of artificial ice is a widespread industry there are 
many farms and towns remote from an ice factory 
which can be supplied cheaply only by storing 
natural ice. 

These war times make heavy demands upon the 
fuel supply of the country, and, paradoxical as it 
may seem, it takes fuel to produce artificial ice, while 
natural ice may be harvested at a time when farm 
work is not pressing and both man and horse labor 
are not otherwise profitably employed. To save 
natural ice until needed in periods of high tem- 
peratures requires a storage place—in other words, 
an ice house—hence this bulletin contains instruc- 
tion as to the building of proper structures, as well 
as methods of harvesting the ice. 
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ECONOMIC IMPORTANCE. 


HE great variety of uses to which ice is now put in the econ- 
omies of living is sufficient reason for a brief discussion of the 

principles of ice preservation and the construction of ice houses. 

In many parts of the country the harvesting of ice is an important 

industry. Immense houses are constructed and equipped with elabo- 

rate power devices for elevating ice. These houses are only tempo- 

rary storage quarters, however, as this great harvest of millions of 

tons is made to meet the wants of the sweltering cities during the 

heated months. 

As the demand for ice in the cities increases with the rise in tem- 
perature, cars and ships are pressed into service to transport the con- 
tents of these great storehouses. Before the manufacture of artificial 
ice was a commercial possibility the storage and distribution of nat- } 
ural ice was the only means of relief for the denizens of the city from 
the summer heat. While at the present time most inland towns j 
of the South rely upon the home manufacture of ice, coast cities still 
receive a part of their annual supply from the natural ice fields of 
the North, where it has been stored during the winter season. 

An ample supply of ice is of greater economic importance in the 
country home than in the city residence. City people can purchase 
perishable supplies as needed, but the remoteness of country homes 
from markets often renders it necessary to use canned, corned, or } 
smoked meat products during the season of the year when the table } 
should be supplied with fresh meats. Not only is ice appreciated be- 
cause of its use in the preservation of fresh meats, butter, and other t 
table supplies, but the production of high-grade domestic dairy 
products is almost impossible without it. Many markets to which 
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milk is now shipped demand that it be cooled before shipment to a 
degree not attainable without the use of ice. 

Ice is one of those luxuries which in many sections of the country 
can be had for the gathering. The cost of harvesting and storing it 
is not great as compared with the comfort that it brings. 


THE SOURCE OF THE ICE SUPPLY. 


The source of the ice supply will vary with local conditions. In 
many sections lakes, rivers, or large streams will afford a supply of 
suitable ice without special plan or preparation on the part of man. 
In other instances, where such natural sources are not easily acces- 
sible, small streams or even the water from a spring can be stored 
in an excavation or by means of a dam, so as to afford sufficient water 
surface to provide the desired ice supply. The harvest area or sur- 
face will depend upon the tonnage to be stored and the normal 
thickness of the ice in the locality. In central New York the normal 
ice supply ranges from 8 to 12 inches in thickness, while in eastern 
Virginia 4 to 6 inches is as great a thickness as can usually be counted 
upon. 

The stream or pond from which the supply of ice is taken should 
be fed from a source free from contamination or pollution. If the 
stream is so sluggish that water weeds thrive in it, all vegetation must 
be removed to prevent its freezing in the ice. Decaying vegetable 
matter frozen in ice is very objectionable, because as the ice melts 
this matter is deposited in the ice box or refrigerator, rendering it 
unnecessarily filthy and dangerous to health. 

Ponds in which green spawn or alge grow profusely can be rid 
of these pests by the use of copper sulphate. The crystals can be 
placed in a cloth sack, which is hung to a pole and trailed through 
the water until the salts are dissolved. One or two treatments of 
the sulphate during the season at the rate of 1 pound to 100,000 gal- 
lons of water will be sufficient to keep down such growth and make 
the water clear and pure. It is impossible to have pure ice unless 
the pond or stream is clean and the water is free from contamination. 


THE PRINCIPLES OF ICE STORAGE. 


In order to keep so perishable a commodity as ice it is necessary 
in the construction of a storage structure to consider carefully those 
physical and mechanical principles which underlie its preservation. 
(1) To keep well, ice must have a minimum of surface exposed to 
the air or to the packing material. This is most easily accomplished 
by piling the ice in the form of a cube. A mass of ice 12 by 12 by 
12 feet exposes less surface than the same tonnage piled in any 


form less nearly that of a cube or of a globe, (2) The keeping 
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of good ice depends upon the completeness of its insulation, where- 
by it is protected from external influences, such as heat and air. 
(3) Drainage is important because the lack of it interferes with the 
insulation. (4) The ice itself must be packed so as to prevent as 
completely as possible the circulation of air through the mass. The 
¢ more nearly the mass of ice approaches that of a solid cube, both in 
shape and texture, the easier, with good drainage and insulation, will 
be the keeping problem. The keeping of ice, then, depends upon the 
shape of the mass, its insulation, its drainage, and its solidity. 











THE ICE HARVEST. 






The ease and rapidity with which ice can be gathered depend upon i" 
the condition and location of the field and the character of the tools Wi 
and conveniences at hand for doing the work. 







Fig. 1.—A horse-power scraper for removing snow from an ice field. 


CLEARING THE ICE FIELD. 









If the ice field is covered with snow the formation of ice will be 
retarded, as the snow acts as a blanket and raises the temperature, 
thus retarding the ice formation. If the ice sheet is sufficiently thick ‘ 
and snow falls upon it, the snow must be removed before harvesting 
can proceed; or if, on the other hand, it is desirable to increase the "| 
| 
; 







thickness of the ice after the snow falls, the field may be flooded and 
the snow saturated with water, which is allowed to freeze, thus add- 
ing a layer of snow ice. Flooding on small fields may be accom- 
plished in either of two ways: (1) By “ overflowing,” which consists 
merely in conducting water to the field, or by piercing the ice field " 
here and there with a bar or auger, to allow the water to force itself : 
to the surface and gradually to saturate the snow. 

Snow may be removed from small fields, when necessary, by means 
of shovels, but upon large fields it will be economical to use horse- 
power scrapers. <A simple plank scraper is shown in figure 1. 
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HARVESTING THIN AND THICK ICE. 


Ice not over 4 inches thick and ice from 6 to 15 inches in thickness 
require very different methods of procedure. The thin ice in general 
will be broken into more or less regular cakes, which will be loaded 
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Fic. 2.—Diagram showing the insulation of an ice house for storing ice without sawdust 
or shavings. 

as best they may into sleds or wagons and hauled to the storehouse, 

where they may be arranged in layers and adjusted as closely as 

possible, the spaces between the cakes being filled with crushed ice 

or snow in such a manner as to cause the whole mass to freeze into 
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as nearly a solid block of ice as possible. It is more difficult to store 
and keep ice of this character than that harvested in regular cakes. 
Several factors combine to make the construction of a house for the 
preservation of such a supply more exacting than if built for keeping 
a better grade. Thin ice is characteristic of the southern limits of the 
storage of natural ice. The supply is more or less uncertain. The 
storage period is long. The irregular form of the cakes makes it 
difficult to pack the ice so as to prevent air spaces, which may form 
air passages and cause rapid loss. Irregular blocks and cakes are 
less easily insulated than regular cakes of uniform size and thick- 
ness. If the mass is stored in a building without packing material 
about it, insulation must be provided for in the construction of the 
house. The walls must be thick, well packed with mill shavings or 
dry sawdust, and tightly boarded on both sides of the packing mate- 
rial. A-space of 15 inches between the walls, tightly packed with good 
insulating material, is none too much. An added safeguard would 





Fia. 3.—An ice plow with a guide gauge. 


be to double both the outside and inside walls. The type of wall 
construction suggested in figure 2 would be suitable for a house 
intended for the storage of ice of this character. 

Harvesting ice from 6 to 15 or more inches in thickness permits 
the use of tools and implements that find no place in harvesting thin 
ice. The field may be laid off so as to cut the cakes to standard 
dimensions of 22 by 22 inches or 22 by 32 inches. Oblong cakes have 
some advantages over square ones, as they can be lapped so as to 
break joints as they are stored, thus reducing the possibility of the 
formation of air passages in the ice heap. 

In order to obtain cakes square or rectangular in form a square 
made from light strips of boards with straight edges may be used. 
A square with sides 12 to 16 feet long will serve the purpose nicely. 
Draw a line across the ice field parallel with each side of the square 
and witha hand marker or with a saw accurately follow this line. By 
the use of a plow with a gauge attached, such as is shown in figure 3, 
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the field can be cut into parallel bands or ribbons. If the har- 
vest is an extensive one and the water is of considerable depth, after 
the field is plowed at right angles to the first plowing the ice may 
be barred off in large masses or strips and floated to the shore or 
loading place, where it can easily be broken by an ice spud or bar 
into cakes of the dimensions outlined by the plow. The use of a 
plow is not confined to large fields or to ice that will bear the weight 
of a horse. In fact, ice fields on bodies of water too shallow to per- 
mit the use of a saw can be harvested by means of the plow by 
attaching to it a light wire cable or rope and operating it from the 
bank by horse power. 


Fic. 4.—An ice house equipped with a mechanical hoist for filling. 


On fields where ice is stored commercially the cakes are floated in 
large areas until near the channel, then barred off and carried by 
hoisting machines to the storage house, as suggested in figure 4. On 
small fields, where the quantity stored is 50 tons or less, the cakes 
are cut or barred off, floated to the loading platform, and placed 
upon it by hand or by horse power. The extent to which labor-saving 
devices may be introduced is measured by the cost of labor, the 
extent of the harvest, or the dispatch desired. 


FLOE ICE. 

Under certain conditions the only practicable way of obtaining a 
supply of natural ice is to catch it as it is going out in the spring. 
When the snow melts and the spring rains come on the ice at the 
headwaters of streams breaks up and is carried down in large masses, 
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which can be caught at considerable distances from the localities 
where it was formed. In this way ice can be obtained at small cost. 
In the early days many plantations along the Potomac harvested 
an annual supply of ice of this character and stored it for the most 
part in pits similar to that shown in figure 5. Those fortunate 
enough to live conveniently near large streams may often obtain their 
ice supply in this way. 
ICE MANUFACTURED IN METAL CANS. 


In some localities none of the sources of natural ice will be 
available. Under such conditions ice may be manufactured by using 
‘ans made of heavy galvanized iron and provided with a heavy 
band-iron or wire reenforcement around the top. Any tinsmith can 
make such cans. The cans should be of the dimensions of a standard 


cake of ice; that is, 
22 inches square at 
the top, the bottom 
being somewhat 
smaller, so as to 
make the sides of 
the can slightly 
flaring. As soon as 
settled cold weather 
comes arrange the 
cans on a level plat 
of ground or on a 
level platform near 
the well or other 
water supply. Fill 
the cans with clear, 
fresh water, and 
when a sufficient thickness of ice has formed to permit them to be 
turned over, even if the shell of ice is not more than 1} or 2 inches 
thick, pour a quart or two of boiling water over each upturned can to 
loosen it from the shell of ice. This will give a hollow shell of ice 
about 2 inches thick on the bottom, which was formerly the sur- 
face of the water in the can, 1} inches thick on the sides, and 
with only a thin shell on the top, which was at the bottom of 
the can. Break the thin shell of ice over the top and remove all 
but about 2 inches of the water in the cavity. Place the shell 
of ice in an exposed but well-shaded situation, and as rapidly as 
the water in the shell freezes add a few quarts at a time 
until the entire cavity is filled and a solid block of ice is pro- 
duced. In this way, with 15 to 25 cans the necessary supply 
for a farm can be secured at small cost in a few days, the time 
depending, of course, upon the weather conditions and the number 
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Fic. 5.—Superstructure of a pit for storing ice. 
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of cans in operation. If the cans are carefully handled they should 
last several years. The ice obtained in this way will be pure—free 
from vegetable growth, which sometimes damages pond and river 
ice. Because of its superior quality such ice will justify the con- 
struction of a building which will permit its being stored without 
the use of sawdust or shavings. A building constructed after the 
plan suggested in figure 2 will meet the requirements. 


COMBINATION OF NATURAL AND ARTIFICIAL MEANS OF OBTAINING ICE. 


The home ice supply is sometimes obtained by using a com- 
bination of natural and artificial means. Where an elevated water 
tank is at one’s command, a line of pipe can be carried to perforated 
pipes placed on the ceiling of the ice house and during freezing 
weather the pressure from the tank can be used to carry water 
through the perforated pipes to be sprayed into the storage chamber 
as long as freezing continues. By careful use of this plan on cold 
nights and during freezing days a supply of ice can be built up in 
place. The protection of such a supply is the same as that of ice 
cut and stored in the usual manner. 


TYPES OF ICE HOUSES AND THEIR ADVANTAGES. 


Since ice at best is a highly perishable product, requiring special 
equipment for its preservation, such natural advantages as are offered 
by shade and exposure should be taken advantage of in locating an 
ice house. A shady situation with a northern exposure has a decided 
advantage as a location for such a building. 

In general design ice houses are of three types: (1) Those built 
entirely above ground; (2) those built partly above and partly under 
ground; and (3) those of the cellar type, built entirely below ground. 
The aboveground structure is by far the most common of these types. 

The advantages and disadvantages of these three types may be 
briefly stated as follows. Aboveground houses can, as a rule, be more 
economically constructed than either of the other designs. Excava- 
tions are expensive to make and difficult to insulate and drain prop- 
erly. Insulation and drainage are two of the most important factors 
in the preservation of ice. It is true that the temperature of the earth 
varies less than that of the air, but the fact that the temperature of 
the earth at 6 or 8 feet below the surface remains at or about 55° F. 
the year around makes it quite as important to protect the stored ice 
against the earth heat as against the heated air. It is more difficult 
to remove ice as needed during the season from pits than from struc- 
tures above ground. Slight advantages are apparent at harvest time 
in favor of the cellar or the half-sunken types of house, and under 
some circumstances they will be preferred to the other type. 
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CONSTRUCTION OF ICE HOUSES. 


As has been explained, the length of time ice may be kept depends 
upon the character of insulation provided. This will naturally vary 
with the location of the ice house and the method of construction. 
Another important factor will be the cost of construction. 

The simplest type of ice preservation consists in stacking the cakes 
in a compact mass on a well-drained site, as well protected as possible 
by natural or artificial barriers from sun and wind, and covering the 
mass with sawdust, shavings, fodder, marsh hay, or any other good 
insulating material. Such a crude method is not to be recommended 
except as a temporary makeshift for ice which is to be used early in 
the season. 


INEXPENSIVE ICE HOUSES. 


An inexpensive ice house which will give good satisfaction in lo- 
calities on or north of the isotherm of New York City can be con- 
structed as follows: As a site for the structure choose a well-sheltered 
location convenient to the place where the bulk of the ice will be used 
during the season. If the area is not well drained naturally, grade 
the surface so that no surface water can ever flow into or through 
the building and so that the water from the melting of the ice will be 
quickly disposed of. In some instances it may be necessary to provide 
tile drains laid 15 or 18 inches below the surface to care for this water. 

Having properly provided against water, both from without and 
from within the ice house, set a line of squared or flattened poles 4 
feet apart, so as to form a square of the dimensions desired. The 
height of the poles should be the same as the length of the side of the 
square, if the greatest economy of space and the best keeping condi- 
tions for the ice are desired, i. e., a building 14 feet square should 
be 14 feet high. A house of this size will provide storage for a cube 
of ice 11 by 11 by 11 feet, which, without allowance for voids, is 
equivalent to about 38 tons. (A cubic foot of ice weighs approx- 
imately 58 pounds, and 1 ton of ice occupies nearly 35 cubic feet.) 
To complete the ice house, cut the posts to a uniform height and nail 
a double 2 by 4 inch or 2 by 6 inch plate on top of them. The sides 
may be inclosed by boarding both inside and outside with rough lum- 
ber. To give a neat outside appearance the outside boards may be 
planed and ship-lapped, or ship-lap siding may be placed over the 
rough sheathing. The space between thetwo board walls may or may 
not be packed with shavings or sawdust. If packed, the packing 
material should be perfectly dry. The roof may be either a simple 
even-span one-third pitch roof, with the gables boarded up, or a hip 
roof. 
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In order that the house may be filled without unnecessary labor a 
continuous door should be provided in the middle of one end. The 
door should be made in two or three sections, and as the house is 
filled loose planks of proper length should be at hand to place across 
the opening of the door to hold the packing material in place as the 
heap of ice grows in height. 

The ice must be placed on a bed of sawdust, shavings, or other 
packing material at least 15 inches deep, and the rick of ice should 
not approach the side walls closer than 15 or 18 inches, the interven- 
ing space being filled with packing material and thoroughly rammed. 


MASONRY ICE HOUSES. 


Instead of the cheap, temporary construction just described, ice 
houses of a permanent nature can be built from brick, stone, or con- 
crete. In these, as in frame-constructed houses, the mass of ice should 
approach as closely as possible a cube in form. If the masonry house 
is to be used in the same manner as the temporary house no inside 
lining will be necessary. The packing used about the mass of ice 
may be allowed to come in direct contact with the wall. A 13-inch 
brick wall or a 12-inch concrete wall will provide the necessary 
strength. The masonry walls are not as good nonconductors as 
timber walls. It will therefore be necessary for the protection of the 
ice to rely on the packing material rather than on the wall itself. If 
the house is to be used for storing ice without the use of sawdust or 
shavings the construction indicated in figure 2 must be followed. 
The lining must be as complete on the floor and ceiling as on the side 
walls in order to provide safe insulation. 

Masonry houses may be constructed entirely above ground or partly 
below the surface, as convenience or necessity may dictate. 


RELATION OF THE ICE SUPPLY TO FRUIT STORAGE. 


In order that fruits may be held for long periods in storage it is 
necessary that a uniform low temperature be maintained in the store- 
room. With many products a uniform temperature is of more im- 
portance than a low temperature. With apples, which is the crop 
usually held in storage, it is desirable that the fruit reach an advanced 
state of maturity upon the tree, but that the ripening process be 
checked immediately when the fruit is placed in storage. This sud- 
den check can not be effected in ordinary storage at picking time. It 
is therefore necessary that the storage house be provided with means 
for reducing the temperature to the required point and holding it 
there until natural conditions permit the introduction of cold air from 
the outside. 

Several systems have been used for accomplishing this result. The 
simplest is to build the ice house as a two-story structure and to store 
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the ice above and the fruit below. The ice may be stored at harvest 
time in an ice house or in an ice chamber arranged over the room in 








Fic. 6.—Diagrams showing cross sections of a building planned for storing ice above and 
fruit below: A, Longitudinal section; B, transverse section. 

which the fruit is to 
be held, or the place 
may be simply a 
temporary store- 
room to which the 
ice is transferred at 
the time the fruit is 
stored. Both these 
plans have been fol- 
lowed, but the one 
to be used in any i. 

° Ries . Prop Siding - 
particular instance T&G. Sheeting. 
will depend upon x ; 6 “Shavings. 
the cost of handling or. 
the ice and the cer- Furring Strips. 
tainty of the fruit 
harvest. 

The general prin- 
ciples involved in 
the construction of 
such a house hold 
for both plans. 
Where the structure 
is for combined ice 
and fruit storage 
the ice chamber will 
of necessity be much 
larger than when ice is used merely to lower the temperature of the 
house at harvest time. The details of construction shown in figure 6 
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Fic. 7.—Diagrams showing the wall construction and slat 
floor used in the building shown in figure 6. 
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may be so modified as to adapt the building for either use. If the 
object is especially that of fruit storage, the ice chamber may be so re- 
duced as to serve merely as a bunker in which to place several tons of 
ice at a time, to be replaced as needed. The detail of figure 7 shows a 
slat floor built of 2 by 4 inch Georgia pine supported on 2 by 12 inch 
or 3 by 12 inch joists, as needs may require. The joists are protected 
by a cap of galvanized metal 15 inches wide tacked to and formed 
over the top of the joists prior to laying the slat floor, so that the 
drip from each metal cap may be caught by the line of gutter (fig. 7, 
A) which is suspended between the joists. This is one of the simplest 
types of floor construction possible for this style of structure. 


COMBINED ICE HOUSE AND DAIRY. 


Even where for convenience and economy it is desirable to have 
the dairy under the same roof as the ice house, it is not satisfactory 
to attempt to combine the ice storage with a cold store. When it is 
necessary to use ice for chilling milk or other dairy products it is 


Fic, 8.—Longitudinal section of a combined ice house and dairy. 


better to remove the ice from the ice house or compartment and place 
it in a specially constructed ice box or refrigerator rather than to 
attempt to maintain a cold room by storing the ice about and in 
contact with it. The chief argument against the combined arrange- 
ment is that it prevents the storage of ice in a solid mass. As a 
result the waste is much greater. Again, the requirements of the 
storage room and the refrigerator vary from time to time. Advan- 
tage can be taken of these fluctuation to husband the ice supply when 
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the two are separate. There are decided advantages in having the 
ice supply convenient to the dairy house or refrigerator, but it is poor 
economy to build the refrigerator or cold store inside the ice storage. 
The arrangement suggested in figures 8 and 9 is to be preferred.’ 








COMBINED ICE HOUSE AND REFRIGERATION PLANT FOR 
THE STORAGE OF FARM PRODUCTS. 







Where an abundant supply of natural ice can be harvested an- 
nually it will be a simple matter to maintain high-class refrigeration if 
by installing a brine circulating system. The principle on which 1 
this patented system works is the same as mechanical refrigeration, | 
except that the cold is secured through a freezing mixture of ice and _ Ml 
salt in a tank in which the primary coils are located, as shown at 
B in figure 10. As the brine | 

| 









in these coils becomes chilled it 
passes out through the bottom 
of the coils and slowly flows 
through the coils marked C, 
which are located in the cool- 
ing room. The heat of this 
room is absorbed by these 
chilled pipes and as the brine 
warms up it passes out and up 
into the primary coils, and in 
this way a continuous circula- 
tion is maintained between the 
two pipe systems. 

For convenience the ice house 
can be made a part of the 
structure, so that the ice can be 
elevated above the storage Fic. 9.—Transverse section of a combined 

3 ‘ ice house and dairy. 

chamber and directly into the 

crusher, which can be located in the attic above the primary coils 
indicated at B. As the drawing shows, the space above the cool- 
ing room might be utilized as a farm shop or for a cooperage if one 
were to be installed in connection with an apple orchard. It would 
not be advisable to attempt to install this system without having an 
experienced engineer calculate the piping necessary for any given 
storage room as well as the cooling tank. The question of insulation 
is also a very important one and should be carefully specified. 























1For more detailed information concerning the storage of butter, see Bulletin 84, and 
for the storage of cheese, see Bulletin 83, both of the Bureau of Animal Industry, United 
States Department of Agriculture, 
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This construction is adapted to small or to very extensive plants. 
The Department of Agriculture uses this system in a plant which has 
been installed at the Arlington Experimental Farm. The cooling 
room in this case is 28 by 30 feet with 8-foot ceilings. Sufficient space 
is thereby provided to store 800 barrels of apples.' 


THE CONSTRUCTION OF A REFRIGERATOR. 


The construction of a farm refrigerator large enough to meet the 
requirements of a well-equipped farm for the storage of eggs, butter, 
and fresh meat and for chilling or precooling fruits in small quan- 
tities is shown in figure 11. This refrigerator can be constructed in 
a cellar, in the lean-to of an ice house, or in any other farm building 
where convenient and suitable protection can be provided. If none 
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Fic. 10.—Diagram showing a combined ice house and cold-storage plant. 


of these alternatives is possible, the refrigerator may be constructed 
as an independent building. If built as a separate structure, the 
same care in the choice of a site should be exercised as in choosing 
the location of an ice house. The construction is shown in detail in 
figure 11. The essential feature is a well-insulated room containing 
an ice rack, drip pan, and drain. This refrigerator is 8 by 10 feet 
and has a floor space 6 by 8 feet available for the storage of produce. 

Such an arrangement will require about 100 tons of ice during the 
year, but it can be used to hold eggs and butter over the season of 
abundant production. A supply of fresh meat can be kept by such 
means in localities where distributing wagons are not run, and even 
where a local supply is available the producer can arrange to supply 
his table at wholesale rather than retail prices by killing his own 


1¥For further information on the storing of apples, see Bulletin 48, Bureau of Plant 
Industry, United States Department of Agriculture. 
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sheep, pigs, or veal. Instances are known where an equipment of 
this sort has paid for itself in a single season through the advance | 
secured by holding the egg output for only 60 days. Dealers pur- 
chase and store eggs while they are most abundant and cheapest and Ht 
dispose of them during the season of less abundant production at an 
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Fic. 11.—Diagrams showing cross section and details of construction of a farm refriger- 
ator: A, Detail of wall construction and ice bunker; B, front elevation; C, floor plan; 
D, sectional view. 






advanced price. A well-constructed and well-handled refrigerator 
of this kind on the farm will enable the producer to keep this profit 
at home. 






THE CONSTRUCTION OF AN ICE CHEST. 
Where a less expensive cooler is desired an ice chest will be found 
to serve a useful purpose. Such a chest can be made from two boxes, 
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one 12 inches longer and wider than the other and 6 inches deeper. 
If the inner box is 2 feet wide, 2 feet deep, and 3 feet long, the outer 
box should be 3 feet wide, 4 feet long, and 30 inches deep. The in- 
ner box, which should be made of matched white pine or cypress, 
should be lined with zinc and provided with a drip pipe in the bottom 
near one end and a metal grating 12 inches from that end, so as to 
make a cage in which to store a block of ice. A layer of 6 inches of 
cork dust or dry white-pine shavings should be placed in the bottom 
of the larger box after it has been lined with waterproof building 
paper. Place the smaller box on the layer of insulation, making pro- 
vision for the drain, and then pack the same insulating material 
tightly in the space between the outer and the inner box. Fit a board 
over the packing between the boxes so as to cover the edges of both. 
Then hinge a thick well-insulated cover to the outer box, which 
should fit tightly and be large enough to cover the entire top of the 
chest. The joints can be made tight by weather strips and felt. The 
cover should be provided with a counter weight and a good ice-chest 
hasp to hold it in place. 


CONCLUSION. 


An ample supply of ice on the farm is of great economic im- 
portance. The work of harvesting and storing is done at a season 


when it will cost very little, as help and teams are usually less re- 
muneratively employed during the winter than during the summer 
months. The cost of constructing ice houses and refrigerators is 
small in comparison with the economic returns and the comfort which 
they afford. Ice is of greater economic importance in the country 
than in the city, yet few who have the opportunity avail themselves of 
this luxury. 


O 








INDEX. 








































Farmers’ 
Bulletin No. Page. | 
Accounts, dairy business, importance of system................------ 469 11,14 Hn 
Agriculture ee, cooperation in work against chestnut bark (4 
LT 7 igen oars areata rer ek oie Mae ears 467 22-23 
Secretary, report on investigation of prices of transport- 7 i 
ing and delivering city ee se ee 469 16 iy 
value of TOON, CHC ots bts o£ <1. how cadG «E32 Aan 3 93 456 1-14 ‘ 
Agrilus bilineatus, factor in spread of chestnut bark disease... ..... 467 10 
Agropyron repens. See Quack grass. 
AUMOBINS, Pee ANWE, TILL. 6 = cose scion oatess hee de angaten sant 470 9, 16,31, 
37, 40, 46 
spring lambs, raising, experiments...........-...--.---- 457 17-18, 20 
UN COIN AMI Pe oie sma ainnen ae side aos Ho taaneen oes 470 9,16,31, 
37, 40, 46 
IDCIRS, CUM IRM PONE ic ce ccecncde can pane cena enema coed 470 27, 34, 
39, 42, 51 
Alfalfa, growing on potato farm, management..............--..-- { oe ve ae 
rotation eystemsa. Now JOmey..- . . . --~ «2. = 5 veerinyan3,- 4454 472 27-30 
rotations, comparison with other rotations, profits, etc... ... 472 28-29 
Alsike clover, description; value,/ete sss. 52.0202. ee ee se { po 7 
See also Clover, alsike. 
Amber sorghum, value as forage in northern sections. ............. 458 8-10 
OTITIS.  CHPROROPINEN ee Fn nan andingnae « 458 7 
varieties, description, value, etc..........--... 458 10 
Ammonia, availability of nitrogen compared with other forms. ..-. . 465 5, 6 
Angora goat, pasturing on logged-off land, advantages. .......-..-. 462 17-18 
457 18-20 
Animal feeding experiments. . .... . -..- 0. 0-22. - sees p eaten teens | 466 17-18 
469 8, 9-10 
Animals, breeding, danger in feeding root crops. .............---. 465 16 
Antelope, WGteO UO SNA PONG ons os sac cek el. waine ees => so) 470 4 
Anthracnose, cucumbers in frames, preventive measures.........-. 460 26-27 
FOG Clovok GaMaae, OCs... hen nelnn ne codec? aa5 ost 455 40-41 
Aphids, danger to frame crops, control measures. ......-.-....---. 460 27 
Aphis punk, use on frame crops... ....-..-----------+--++++---+-- 460 27 
Apricot scale, Tood of groahbeaks: Noto. . ........ 60.5. <2 5 ake be aa - 456 9 
ARAD IRR GROG. INSTORE 6 6 0r4' neia. as oo. «km maicninna tena Ak aahy 470 16, 31, 
37, 40, 46 
Arkell, T. R., experiments in feeding turnips to sheep. ........... 469 8 
Army camps, ’ danger of typhoid epidemics from house flies. ....... 459 9 
Ashes, wood, value for marsh land. ...........2.22.2-22-200000 00. 465 9 
SEU WINE ao cones = oie go Poets = ainsi 14 
Asparagus, fertilizing, suggestions...............--. oredr aieceaas 469 7-8 
SEO RITE MUNIN oa iw ac 5. clang ol Sines 9 eet ocereeee 469 7-8 






Atwood, Horace, directions for construction of brick silo, cost, etc... 457 23-2 






Bacillus tuberculosis, discovery by Dr. Koch............--.-.----- 473 5 
Bacteria, nitrogen- fixing, functions, description, etc.............-- 451 8-9 







Bag limits, game, in United States and Canada.................-- 470 40-42 
Baits for cutworms in frame CON a atene oa nns a= cece tae eee 460 27 
Bang, Professor, of Denmark, system for suppression of bovine tuber- 

COM te aca ce eae SA eet ant thoes oe ta eee eg nceae cee 473 20-22 
Bark borers, factor in spread of chestnut bark disease............-. 467 10 





disease, chestnut. See Chestnut bark disease. 
Bean, velvet. See Velvet bean. 


27356°—12——2 





FARMERS’ BULLETINS 451-475. 


Beans, snap, growing under frames, management...............---- 
acking for market 

Beatriz, W. R , bulletin on ‘‘ Frames as factor in truck growing ”’ 
BEAVERS, J. ©: ’ and Georae A. Bruines, bulletin on ‘‘Systems of 
farming i in central New INO ic OS SA AMA Bis as: Xan otisha'e & eine os 
PURRTI HOPS RUDDORUONA. co. 5 6 Seve ccc ems vis hs obs ons cee ats 
mich Cows, TOCOMMENGALIONS ... =... 002.26. 6. sees cnee's 

Beef-measle tapeworm, spread from excreta 

Beets, garden, growing in frames, varieties, management, etc. . ...- 
sugar, feeding to breeding stock, danger. ..............-.-- 
POGLOASUIN, (TUTORED VCORE SS os cross oes mo in on 49 wisi 
Bennett, R. T., experiment in growing winter emmer in North Car- 


Bruunes, GEORGE A., and J. C. BEAVERS, bulletin on ‘‘Systems of 
farming in central New Jersey ” 
Birds, nongame, legislation affecting 
Black-headed grosbeak, habitat, food habits; Oe.) «6.23.6. be 
‘‘Bladder stones” in live stock, ’ danger from feeding root crops 
SY. SON CONSO ss. oss ce os 2s Sos Coca e seh ee ee ores belgie « 
Bloating, live stock, treatment 
Blossoms, tree, study in primary grades. .............-.-.----.--- 
Blowfly, description. 
Blue grosbeak, abitat, food habits, etc 
pop, habitat, food habits, etc 
PERMETIOG EEN, (AOBCIIDUIOD 5 oo. s oes a nics oc anne cinscae’s pases s siete 
WPT LOSCUIINEION i oo win eta dne cacslnane 
Bluegrass, Kentucky, value for lawns, management, etc 
pasture on logged-off land, manage- 
WAGs Us Saas teen 3g oi nee cae 
Boll weevil, control by clean farming methods. ...............---- 
food of grosbeaks, note 
Bordeaux mixture, use for control of cucumber diseases........... 
Bran, wheat, feed for sheep, experiment 
Breakfast food, IDI OMNES se ro cokeatiee st pcan Geta eh a aimee 
Breeding animals, feeding root crops, danger 
BREWSTER, C. E., HENRY Oupys, and Frank L. EARNSHAW, bulle- 
tin on ‘‘Game laws for 1911” 
British Columbia, game laws, 1911 


RECN Oo eran a En 
Brooding turkeys artificially, experiments. ...................---- 
Brooks, Ethan, method for tarring seed corn 
bP statements on clover growing, and on curing clover 
ay 
Brown-tail moth. See Moth. 
rash, moth-infested regions, note 
Bruchophagus funebris, description, damage, etc 
Buckhorn, occurrence in red clover, note 
Buffum, B. C., experiments in growing emmer in Wyoming 
Pee Oee ACTION ons ae ae see eie.s cece cate ame ged oa 
Bull clover. See Clover, Mammoth. 
Burge, Sidney, experiments with vetch as winter-cover crop 
Bur-grass seed, destruction by grosbeaks, note 
Burning over logged- off land, management 
Burritt, M. C., bulletin on ‘A successful New York farm ” 
Butter fat, percentage in milk 
making, propagation of starters 


Calcimine, damp-proof, composition, etc 
Calcimines, composition, covering capacity, etc............-..---- 
Calendar, forest, suggestions for making 
California, emmer-growing experiments 
game laws, 1911 


Farmers’ 
Bulletin No. Page. 


460 
460 
460 


472 
465 
457 
463 
460 
465 
453 


466 
469 
456 


472 
470 
456 
465 
458 
455 
468 
459 
456 
456 
459 
459 
469 


462 
457 
456 
460 
457 
466 
465 


470 
470 


468 
465 
456 


451 


453 
455 
455 
466 
475 


472 
456 
462 
454 
469 
469 


474 
474 
468 


25 
29 
1-29 


1-40 
19 

21 

12 
24-25 
16 

13 


13 
5, 6 
9 


1-40 
9 
9-10 
16 

il 
24-25 
11 

6 
11-12 


31, 4l, 46 





Sane 


RRARAaAS 





Calliphora qupronstels, GORCTAIGIOI 5 5 s:s:os.sidawien Datu ee el ee 
U 


Cap ven, SONG, Weenee Ge WIN a 8 ni ii ong tes gene ens 
from dairy cows, value for veal and for breeding............- 
tuberculous cows, management...................... 

Canada, game laws in different Provinces.......................--. 


Cane, Japanese, growing for forage, value, etc...............---.-. 
FORUCHON GF AIUD. o.oo coca niniecle torres aga le4 
system, 4raming erape vines: ..<..<<..<. 5 dam-cieves det 2s4: 
Cankerworms, food of grosbeaks, note....................-.--.---- 
Capon, description RUG CHAIACtOMERIER a= = a) '3.o. 5.055 28 eet ain sees 
Caponizing and capons, history, management, etc. ee 
Capons and caponizing, history, management, OU eo-auilie avdigees 
TOCUIME. i. 660-255: Serial Wowie s cas BIJee bras 
killing’ and dressing ca savas cuca d Abad eRe 
profits in FORTONG © 22.5.5 ssl teaWnene (awed se - Tae eRe. 
© iniddieaka habitat, food habits, etc............ DES ratte 
CARLETON, MarkK "ALFRED, bulletin on “Winter emmer”........... 
Carrots, w ild, occurrence in red clover, note. . aaa 
CATES, Es , bulletin on “The eradication of quac “k. grass’ Sonal pcb 
Cattle, cough, symptom of tuberculosis... . 254 - case .saolin’ 
feeding, VEG OF CIDIMOE: 5.52. Se dwean eltehvnewe ad ds 
Florida, forage supply, etc............- oes Sirs ce eee 
grazing on logged-off pasture land, advantages. Pdieads Seeks 
infection by tuberculosis, means........ patesivGod 
tuberculosis, prevalence, "spread, suppression, ‘ete. 
tuberculous, post-mortem appearances. . i 
See also Cows; Dairy enite. 
Caywood system, overhead training for GAPS VINES. «22526. 202e. es 
Cement, Portland, nature, management, CUP siocts fs 2 eeaee 
C ‘entipede, house, enemy ‘to house DY ss csiesis'ns'4 3 Hera os RR 
Chalcis fly, clover-seed, description, damage, Whine crcacaattek! ae 
Chamberlain, J.8., statement on digestible nutrients in oats, emmer, 
and einkorn.............--+- Sate Saas pep tainis te RIES 
Cheese making, propagation of LR 0s eda 2 npn oD 
Cherry scale, food ol as BOUDOOR, BOW. 662+ 0000 semen nen renee 
trees, protection from birds............ ak Hera 
wild, use as protection of orchards from birds......... 
Chestnut bark disease, COMBED 65 5 605 ac02 7, Jie ies aS ~ aeawee 
measures near Washington, D. C...........- 
history, distribution, cause, symptoms, and 
NS 5 seni nid din vid Maine 0b dang wales a 
necessity for popular knowledge............. 
protection of Southern States, importance. . 
specimens from Department of Agriculture... 
blight disease in Pennsylvania, commission for control, 
appointment, personnel, Ole scscransekseses 
borer, two-lined, factor in spread of chestnut- bark disease . 
nursery stock, inspec thOR: OF GisGseethe sacd wise axserieneiewe 3 
ore hardists, MMMM ic shak's 5 dec cera eo heats 
trees, in cities, losses from chestnut-bark disease. .... . 34 
ornamental, advice to owners...........------------ 
sprouts caused by: bark disease..wsjssosah pu dig oes. 
treatment for bark disease. «22 .eicccein sas. ses es'y- 
Chickens, breeds for caponizing, selection...............-...------. 
caponizing, management, etc...............-.---.------- 
See also Capons. 
Chittenden system, training grapevines................-.-..------ 
Cholera, Asiatic, infection from house flies.................-..----- 
hog, transmission by dogs and buzzards, note ............- 
infection from house fly, note..............---+--+-5.---- 
Cicada, periodical, food of grosbeaks, WOAOncacdabs 15645 Sostge, sits 
linton, Dr., method for sterilizing tobacco beds .......-.......-+-- 
Close, C. r., "suggestions for fertilizing asparagus...............-.-. 


3 


Farmers 

Bulletin No. Page. 
459 6 
466 17 
469 12 
473 21 
470 14, 15, 27- 
29, 34-35, 
39-40, 42. 
51-52 
457 8-11 
457 8 
471 28 
456 9, 10, 12 
452 5-6 
452 1-16 
452 1-16 
452 13 
452 13-14 
452 14-16 
456 9 
466 1-24 
455 41 
464 1-11 
473 10 
466 17-18 
457 8 
462 18-19 
473, 17 
473 —23 
473 11-12 
47] 24 
461 5-6 
459 15 

455 
466 20-21 
469 17-18 
456 9 
456 13 
456 13 
467 1-24 
467 10-11 
467 5-10 
467 22 
467 23 
467 22-23 
467 15, 17 
467 10 
467 17-18 
467 20 
467 5-6 
467 21-22 
467 9 
467 18-20 
452 6 
452 7-13 
471 24 
459 9 
465 18 
459 8 
456 9 
451 6-7 
469 7-8 























































=. 














FARMERS” BULLETINS 451-475. 


Farmers’ 
Bulletin No. Page. 


Clover, alsike, danger in continued use 455 
description, value, etc ae = 


value for pasture on logged-off land 462 
and alfalfa mixtures, seeding, etc 454 
crimson, use as winter-cover crop in potato growing 472 
value, danger in feeding, etc 455 
im TEER GIOWINE..<..-...6..--........6...-. BD 
Giant White, comparison with red clover. SRI 
growing, conditions essential................--.-...-....... 451 
New York potato farm...... --. 454 
with timothy on potato farm, cultural methods.... 472 
Way POU sae oceos veda tse cctrnaos POR eee ee ae 
cutting time 451 
Japan, description, value as forage crop, etc 455 
Ladino, comparison with red clover, etc 455 
leaf spot, description, note 455 
Mammoth, advantages, varietal names, etc. 455 34-35 
value on farms without live stock............... 455 29 
Mexican, description, value as forage crop, etc 455 37 
place in rotation on potato farm bn q, x 
rotations, restoration, etc 455 44-46 
red, adaptability to soils and RN cs vey vec DIPLL TOES 455 8 
advantages over other varieties..............---.-.-.-- 455 34 
comparison with other species 455 35-37 
composition and digestibility compared with other for- 
age plants... Sain Se He 
danger as past ure. : 
description and analysis of plant. 
effect on land 
fertilizers BUIIADIOS. oles 1 see eA Uae ES 12-13 
SGHROURMMBCORON S52 os ses tees sends Seta Ue e ek 40-41 
growing, value, etc 5E 1-48 
history, distbution, Steer. 10 20258002 bese ST Dt 5-6 
SE TRCUNONS hi epoca swar ere een ee easemudes ance 55 26 
rotations 5d 27-30 
corte indiersamen-taas TCLS Er ig oka 55 37-39 
production in different sections of the United States. . BE 46-47 
requirements for obtaining a stand. . Ma SEE 9-21 
seed production, management ............---..--.---- ‘ 55 : 30-34 
value as silage and soiling Cope. RL ss 5 24 
24-25 
for lawns and for pasture, management, etc 13 
5, 6 


25-26 
24-25 
7, 23 
26.27 


TOU Stor 
error 


nS 
oo 


an 
AHAE 


varieties. . y MR 45% 34-35 
root-borer, description, ‘damage, etc. 55 37-38 
seed, pasturing 31 
sweet, description, valueas forage crop, etc...........-...-- 37 
white, comparison with red clover 35 
value for pasture on logged-off land................-- 2 13-14 
yields on potato farm f 15 
See also varietal names. 

Clover-flower midge, description, damage, etc...... . shinee 55 38-39 
Clover-hay worm, “description, damage, etc PEE IEE 5 39 
Clover-leaf weevil, description, damage, etc. . ft PIED. PAL TOOLS 39 
Clovers, Russian red, description. aceeedss oR. PEURI HILL ID 35 
Clover-seed chalcis fly, description, damage, ‘ete. SOR 38 
Clover-sickness, causes, nature, etc ; 5 41-44 
Cluster fly, description.. pidemecdedewoweenesceteaNs Mp te Baa Was 5 
Codling moth, food of grosbeaks, MOL sisiscsas tsa Stile ed 9 
College students, summer work on chestnut bark disease, note. 12,13 
Colletotrichum trifolii, damage to red clover, remedies, etc........ f 40-41 

Couns, J. FRANKLIN, and Haven Metcatr, bulletin on ‘The con- 
trol of the chestnut bark disease ” 1-24 





Colorado, game laws, 1911 


Concrete board, construction..............-.---- 
equipment and tools for mixing AL Ue 
forms, plans, lumber for making, etc.................--- 
manufacture, directions 
materials for making, selection, quantities, etc. ~ 
PRBMAD WICC shin oars aernra alain ee hha a Oe eee ae 52 
placing, method 
two-bag batch, materials and resulting amount, tables... .. 
use on the farm 

Coniferous trees, key 

Connecticut, game laws, 1911 


ConneER, A. B., bulletin on ‘‘The best two sweet sorghums for 


forage” 
CorBett, L. ( , bulletin on” lee Houses SCS fie et Se oe 
Corn, cultural chathegle 
feed for sheep, results of experiment.......--.....-..---.---- 
for silage, growing in New Jersey............--..--------- 
nurse crop for red clover, management....-.-.....-..--.-..-- 
place in rotation in potato g growing districts.........-...-. 
rotation with red clover, management 
seed, treatment to prevent destruction by grosbeaks.......... 
seed-bed preparation 
Corn-ear worm, food of grosbeaks, note 
Cory, V. L., report GO SIOWINE CIRINGE.. <6 55 o's os - ores sends hbeaey 
Cotton, early maturity, WOM IONUITEEOI Soa soa sa ee oe 
growing in boll weevil district, experiment by department. . 
rotation with red clover 


stalks, destruction in boll weevil districts, importance, 


methods, etc 
worm, food of grosbeaks, note 
Cottonseed meal, feed for sheep 
toxic properties, caution, etc 
Cotton-stalk cutter, V-shaped, construction and cost. . 
Cover crop, value of velvet bees BONES ee 
crops, potato growing 


Cow, dairy, cost of care, etc 
individuality, factor in economic milk production. 
Cowpeas, rotation with red clover, man: agement ee 
value, comparison with velvet beans............ 
in truck growing 
Cows, dairy, testing, officially, importance 
value, estimates by milk production 
good v. poor, as investment, estimate 
in milk, increase of feed, note ne 
lumps in udder, symptom of tuberculosis.......... 
milch, bedding. sign Sauer its 
relation of food consumption ‘to milk produc tion. 
Cralb-grass, occurrence in red clover 
Crimson clover, use as winter cover crop in potato growing 
value, caution, etc 
See also Clover. 
Crop Pest Commission, Louisiana State, control of boll weevil 
rotation, a system, management of potato farm 


aie. 


rotations, potato farms, suggestions................-..-------- 
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wheat and potatoes 
Cropping systems, central New Jersey 
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planting 
selection, and management 
Cutworm, cotton, food of grosbeaks, note 


Dairy accounts, improvement of system, importance 
cattle, Denmark, improvement method 
combined: with ice house, plans. . . 0s cc.¢:s00 4. scenes neces 
cows. See Cows. 
herd, financial returns of good and poor, estimates........... 
indusiry, New Jersey, FOMArKs........ scecsee's seve eens ree: 
Dairyman, system of keeping accounts, importance 
Davis, A. L., experiment in growing emmer in California 
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Delwiche, E. J., statement on storage of root crops. . -- . 
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Dew itch, cause 
sores, cause 
Diaporthe parasitica, cause of chestnut-bark disease 
Diarrhea, Cochin-China, spread from excreta 
infantile, transmission by house flies, note 
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Diplosis sorghicola, description, damage to sorghum seed crop, etc. -. 
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intestinal, infection from house fly . 
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District of Columbia, game laws, 1911 
infested nursery stock, danger, control, etc... 
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Doe laws, Vermont and Washington, note 
Dougherty, M.S., and W. Newell, description of cotton-stalk cutter. . 
Drainage, marsh soils, management 
New York potato farm 
“Drop,’’ disease of lettuce under frames, cause, preventive meas- 
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Drosophila ampelophila, note 
Dry farming, value of emmer 
Dunlap, A. L., experiment in growing emmer in Michigan 
Dysentery, amoebic, spread from excreta................---------- 
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transmission by house flies, note 


EARNSHAW, FRANK L., Henry Otpys, and C. E. Brewster, bulle- 
tin, on “Game laws for 1911” 

Education, forestry in nature study 

Eelworm infection, cause 

Eggplant, growing in frames, management.............-. 

Eggplants, packing for market 
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Holland, nursery conditions .......... 


shipment of nursery stock to auctioneer in W ashington, 
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Vat MIE Fs no akin ig soda k coda netanen's 
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Howarp, EL. O., bulletin.on ‘‘House flies”.........2..2-..... 


summary of importations of infested nursery stock, 
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Hudson horizontal training for grapevines 
Hunter, Byron, and Harry Tuompson, bulletin on ‘‘ Utilization 
of logged-off land for pasture in western Oregon and western Wash- 
ington” = 
Hunting licenses, United States and Canada 
open seasons for game, United States and Canada 
restriction of methods in several States...................- 
HusMANN, GeEorGE C., bulletin on “‘Grape propagation, pruning, 
and training” 
Hylastinus obscurus, description, damage, etc............----.----- 
Hyponomeuta padella found on imported nursery stock 
Hypsopygia costalis, description, damage, etc...................---- 


Ice chest, construction, directions 
PSE ARID ONIN 2s saat roa oss dy awh g roa Sa aw aiak 
floe, value for storage 
TPO MDRITNE ADO SENG soo 5 adc cose os Soo ok bee Sete btn 
TAGHIAET IMI ANON RIMMING Ss Stipa oo oie u os say's cin Saal P ose een sec aten 
houses, plans, construction, etc 
types, advantages of each 
manufacture in metal cans 
plow, description 
storage, principles 
supply, relation to fruit storage 
sources, sanitary condition; @te..5555.6.5.55-.sadeune ees 
Idaho, game laws, 1911 


Illinois, game laws, 1911 


Implements, outfit necessary for treatment of chestnut-bark disease. . 
Importations, nursery stock, danger ‘ 
Incubation, artificial, in turkey raising 


Indiana, game laws, 1911 10, 
37, 41, 46 


Infant diseases, transmission by flies................-..------------ 
Insects affecting truck crops under frames, control measures 
food of grosbeaks, notes 


pollinizing, relation to production of red clover seed 


Enépection, chostamt nursery: GUOCK <4 i526s'5os <5 s visoe ow es cnc on eeiees 
imported nursery stock, efforts in District of Columbia. . 


Intermountain districts, value of emmer 
Towa, game laws, 1911 


Irrigated sections, value of red clover 
Irrigation, truck crops, sprinkler system 

under frames, management 
Italian rye-grass, value for pasture on logged-off land 
Itch, varieties caused by hookworm 


Jackson, Epwin R., bulletin on ‘‘Forestry in nature study”’ 
Japan clover, description, value as forage crop, etc 

Japanese cane. See Cane, 

Joint disease, foals, cause and treatment 

Juneberry, use as protection of orchards from birds.........-.--.--- 
Kansas, emmer-growing experiments............---.----------+--- 466 
game laws, 1911 


Kentucky, bluegrass. See Bluegrass. 

game laws, 1911 470 
Kerosene emulsion, use on frame crops........-..- pwdts quits neplinas 460 
value for destruction of house-fly larvee in manure 
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‘Kidney stones” in live stock, danger from feeding root crops 465 
Kinney, Carl S., experiments in destruction of quack-grass........ 464 
Kniffin, William, system for training grapevines..................-- 471 
Koch, Robert, discovery of tuberculosis germ 473 


Labor, New York potato farm 454 
requirement per acre on New Jersey potato farm 472 
Lacto, new frozen dairy product, recipes, etc 457 
Ladino clover, comparison with red clover......................... 455 
Lamb industry, Batavia, N. Y., management...................... 469 
spring, demand 457 
Lambs, disease from overfeeding, description, fatality, ete -. 469 
early spring raising in South 457 
fattening, use of emmer v. barley . 466 
feeding, cost and profits in use of different feeds........... 466 
overfeeding, cause of losses at Batavia, N. Y 469 
winter-fed, losses in New York, investigations, etc 469 
See also, Sheep. 
Land, logged-off, utilization for pasture in western Washington and 
western Oregon 
See also, Logged-off land. 
wet, pasture mixtures, amount of seed to acre, etc 
value of alsike clover 
Lawns, permanent in the South, making 
shaded, value of mixture of blue grass and Bermuda grass. . . 
Laws, game, for 1911 
Layering, grape propagation, directions.............-..-..--.----- 
Leaf studies, primary grades, outline of work 
Leaf-spot, clover, description..............--..-.-.-- 
Legislation, chestnut-bark disease, Pennsylvania law 
game, in 1911 
novel featiwes Gliese. tel poe eal. ak 


quarantine against infested nursery stock, need 
Leidigh, A. H., report on emmer growing at Channing, Tex 
Lespedeza, description, value as forage crop, etc 
stritiata, description, value as forage crop, ete 
Lettuce, growing in frames, varieties, management, etc 
packing for market 
Lice, hog, remedy 
Licenses, hunting and shipping game, United States and Canada... 
Lighthouse whitewash, recipes 
Lime, chlorid, use for destruction of house-fly larvee in manure 
use It potato prowing: to..24-{oseaes. Se SAO RG. ce LUE 
on alfalfa crop, management..................----------- 
land in truck growing 
TOMCI MOUS 32nd tos nis 0 EG 6 USSD Ogee 
red-clover crop 
sour soil 
Lime-sulphur dip for hog mange, preparation and use............-. 
Live-stock bloating treatment 
farming, crop rotations suitable, notes................-. 
feed, value of emmer 
feeding, danger in root Crops. ......0....06 05222 5e eee 
Wwiat Hrenmieos iets. ta. odes 
Florida, forage supply, outlook, etc...............-....-. 
infection from human excreta 
raising in New Jersey 
Locke, C. W., experiments in destruction of quack-grass........... 
Locust, destruction by grosbeaks, note 
Rocky Mountain, food of grosbeaks 
Logged-off land, area in western Oregon and western Washington... - 
burning over, management, etc 
preparation for pasture........... 
reforestation 
utilization for pasture in western Washington and 
western Oregon 
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Louisiana, game laws, 1911 470 19, 31, 37, 
41, 47 
Lucilia cesar, description 5¢ 6 
LumspeN, L. L., and C. 
j-32 


Machinery, farm, for sterilizing soil : 5-6 
equipment of New Jersey potato farm : 34-35 

harvesting clover seed.......-.-- Sd tt LS SESS ats BE 32-33 

Maine, game laws, 1911 11, 19, 32, 
37, 41, 47 

Mange, hog, treatment............... Jia Meck laeers eaars gaes ie 19-20 
Mangels, feeding to breeding animals, danger. . bene did BANOS oe 55 16 
Manitoba, game laws, 1911 14, 27, 35, 
39, 42, 52 

Manure, barnyard, care and use in potato growing................-. 47: 11-13 
use in c lov er growing, caution : 7-8 

14-15 


a clover, method 
cow, increase of crop production per ton 
value in relation to milk production 
green, for potato growing in New Jersey 
truck growing 
value of velvet bean.. 
production of dairy cows of different ‘grades, value, amount, 


sheep, value as fertilizer..............----+-- © ctl evel 
cable, breeding place for house flies, control measures. .... 
regulations of District of Columbia 
use in truck growing under frames, management, 
etc 
top dressing wheat for clover, management 
treatment for destruction of house- fly larvee, experiments. - 
Marchal, Paul, guarantee of inspected nursery stock from France. 
Mares, care, etc 
regnant, care 
Marketing capons, preparation, etc. ...-......20.2. cbse ee chee. 
crops grown in frames.........-.-..-- PuISELWE Seubert 2k 
lambs, winter-fed 
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sorghum hay 
Marzart, ©. L., bulletin on ‘‘ Danger of general spread of the gipsy 
and brown-tail moths through imported nursery stock” 
Marsh lands, burning, management 
soils, management 
Martin, T. E. , Management of successful New York farm 
Maryland, game laws, 1911 


Massachusetts, game laws, 1911 
38, 44, 4 48 
gipsy and brown-tail moths, efforts for control 453 10-11 
moth depredations 453 15-16 
Mayo, N.S., statement on sanitary care of swine in the South 465 17-20 
McATEE, W. L., bulletin on ‘‘Our grosbeaks and their value to agri- 
culture” 456 1-14 
McDonnell, H. B., statement on purchase of fertilizers 457 7 
Meat fly, descri tion 459 6 
Melilotus alba, description, value as forage crop, etc 455 37 
METCALF, Haven, and J. FRANKLIN COLLINS, Dulletin on ‘‘The con- 
trol of the chestnut-bark disease” 467 1-24 
Michigan, game laws, 1911 470 11, 20, 32, 
38, 41, 48 
Midge, clover-flower, description, damage, etc............--.-.----- 455 38-39 
Milch cows. See Cows. 
Mildew, downy, of cucumber, preventive measures 460 26-27 
powdery, clover plant, description 455 40 
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Milk, city, cost of transportation and delivery 
CONG TIRRINOUNG TR 1000 ooo Scie 6x5 a cases swennaas eeONS 
market, cost 
pail closed, value in sanitary milk produc tion 
pasteurizing, method 
prevention of bacteria, methods 
production, cost, statements of different dairymen 
economic, rapancnnind of the cow as factor... 
sanitary, production... 
skim. See Skim milk. 
tuberculous, use 
use as starter in butter and cheese making, management 
Milking, clean methods, importance 
machine, care 
Millet, growing as protection of grainfields from birds.............. 
Minnesota amber sorghum, description, value, etc 
game laws, 1911 


Mississippi, game laws, 1911 


Missouri, experiments in sheep feeding............-..-..---------- 
game laws, 1911 


Montana, game laws, 1911 


Moth, brown-tail, damage to plants. . 
description, seasonal history, ete. 
effect on health. . oes 
property value 
spread from imported roses...............---.---- 
codling, food of grosbeaks, note. . 
gipsy and brown-tail, danger of. ‘spread ‘through im mported 
nursery stock 
gipsy, control measures, history. . 
damage to plants 
description, distribution, seasonal history, etc 
destructive work in United States 
effect on property value........... Nees er ee. 
egg mass on nursery stock in Ohio, ‘netdiuce.- bee e's 
introduction into United States, spread, etc 
spread, manner 
nests, brown-tail,description, number of larve, etc.. 
imported on nursery stock, 1909-1911. 
Muck land, Japanese cane growing, managerial. 
Mulberry, value as protection of fruit from birds. . ania 
Munson, T. V., system of training grapevines............-.-------- 
Musca domestica. See House flies. 
Muscadine grape region, varieties grown, etc 
Muscina stabulans, description, etc 


Nature study, forestry 

in schools, object, scope, etc 
Navel disease, foals, cause and treatment 
Nebraska, game laws, 1911 


New Brunswick, game laws, 1911 


England, brown-tail moth, destructive work 
control of gipsy and brown-tail moths, efforts, etc... 
Hampshire, game laws, 1911 


Jersey Agricultural Experiment Station, influence on farming. 


ening kag 
frosts, killing, 1901-1910 
game laws, 1911 
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New Jersey, precipitation, 1901-1910.................2...222-.222..- 472 6 Orch 
BOW EER s sacle xcrre ue aicnys dovnens Shacks ss Ord IONE 472 5-6 
PIOSACH MMIC URWE LO Lb oc «2-05 ~ anivincw.od ody anu nuapereiearee eos 470 22, 33, Orch: 
38, 41, 49 
OLE IBEI  BUCCORMON: 5 ooo cc edo oro ora dezenree Pees 454 1-32 
TE WE NOU 6 6555 aicinias naw c's ea crerdet deo. aa ee ee ade 470 12, 22, 33, Oreg 
38, 41, 49 
Newell, W., and M. 8. Dougherty, description of cotton-stalk cutter. 465 11-15 
Pemoundiena, came:laws, 1911, 8.0... cc cccecccwcndosiaswetnes pene 470 15, 27, 35, 
39, 42, 52 
Newman, ©. C., experiments in lawn making................-.---. 469 5-6 Oster 
POWs. GAM IAWe, AOBEC heel 2) cuales tee! Se Bt 470 21 so. syl 
38, 41, 48 Oster 
Nitrate, availability of nitrogen compared with other forms......... 465 5, 6 : 
of soda, use in truck growing under frames, management... 460 15 Paint 
DIPOCION., CONUOL GNAMIBADO s osicx cris See se at wee ee ON SUSU 465 5-6 : 
organic forms, availability, for plants ofersnard bani kun ete ae ae 465 5 Paint 
Nitrogen-fixing bacteria, functions, description, etc............... 451 8-9 a 
WROTE ONOMEG CONC IAWR, TOLL oi noi. s asin cnsic'eeeeccccdepeneyee 470 12, 23, 33, Paint 
38, 42, 49 
scuppernong growing for wine..................--- 457 15-16 
truck growing under frames, relative magnitude of 
IRGMMUEN HOO. cnseasorn odor sede snnr das sae es Wee 460 9 eS 
Dakota Experiment Station, yield of emmer compared with Paris 
SUAGE: MURMUIG sesicrsn66 Sues rae nec an serdara dawyalehs ee 466 19 
SFA NLG MAAR ONG acc. o<c. «i exes d'o s 0,0. 0 ¢:4'%.010 HG Sis arab oe Soaeis em 470 13, 23, 33, zs 
; 38, 42,49 | Parral 
NoveScotia. game laws, 10s6...0350..08 ST SE TR 470 28, Parro' 
35, 42, 52 Parrot 
Nurse cropa'for red clover, 60,6 .2..... 2 9997. 2600s i.e see 455 16-18 stoc 
Nursery coriditions in Burope. «..«.2:<<...82) SF 453 12-14 Parsle 
stock, chestnut, cause of spread of bark disease...........- 467 9 
inspection of diseased..................... 467 17-18 Paste 
entry from United States to European countries, pro- | Pastu 
DEDTUOD 5 6:60 o. ip ocworases ene are aban see ee. ee 453 15 | 
foreign, introduction into the District of Columbia, 
Case? GUE. csi SSIES. MeeRAIe RD OV 453 8-9 
imported, character and value................-.... 453 12 
danger of spread of gipsy and brown-tail 
MROGROIS: is) 222 SEB ORG so SL 453 1-22 
inspection measures and need of laws .... 4538 6,14-15 | 
infested, distribution of importations................ 453 6,7,8, 11 Pastur 
importations, 1909-1911................... 458 5-8 
POTURE SMGEMEONB nL CU ore sc Suk SOTO OIC. 453 14 
Nuts, forest trees, study in primary grades................-.-.---- 468 11-13 ae 
Oat crop, velvet bean as fertilizer...................202-2-0.0005- 451 12 Peas, | 
Fate, CIGGRADIG DIMPIONGS 0 <.)0 0000.02 02s vos 20 bance SOL POSEN SSeS 466 21 Penns 
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rotation with red clover, management..............--..----- 455 27-28 
EEE LRTI ART LLANE RE 470 13, 23,33, , Peppe 
5 38, 42, 49 P 
Oil, residuum, use in destruction of house fly ..........-..-------- 459 14 Phorm 
Oklahoma, game laws, 1911...............2.2--2000-cecceeeeeeeeee 470 13, 28, 33, Phoep 
8, 42, 50 
Otpys, Henry, C. E. Brewster, and Frank L. Earnsnaw, bul- sap 
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western, value of grosbeaks. ................-ceeceees 
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Painting metals, preparation of surfaces...............-.----.----- 
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composition and cost, general discussion..............----- 
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Plum scale, food of grosbeaks, note. . 
Pollenia rudis, description 
Pollmization; red.ciover blossoms. .... ...3555)0.5.c sic ccce tetlecassns aul - 
Pork-measle tapeworm, spread from excreta 
Porthetria dispar. See Moth, Gipsy. 
Porto Rico, game legislation i in 1911 
Potato beetles, food of grosbeaks 
crop, cost and profits on New York farm 


PAPA, ECOMIE BH ORPODROE.... 5-20 -f cscs easencatneee ss 


management 


growing districts, crop rotation, systems 
New Jersey, importance of crop, etc 
York farm 
DORR ORG RING: (5's a ares wos San tirese eee eee aelcaeeotels 


seed, selection 
Potato-bug bird, habitat, food habits, etc 
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456 9 
5-6 

455 34 
12 


13 

7-8, 9 

20-21 

{ 22-24 


Potatoes, cultural methods, tools, ete. ...................022--0-- { 


fertilizing 


GARTER os eutete ks Se eaten s ee ee CECI EE SO DEI 
growing continuously, management 


maereeuny. 5. 52.5... nai die dCi aa eipil ocemeianen cue asad { 


Planany MSO MKes oes oe,-nane aoe rseetindaGs ca secasce { 


spraying. . 
yield for 18 years, New York farm 
UN CONITAM INOW sd ONO coo. shrsecicteeweess 2S VOR Wi 
Poultry industry in New Jersey, note 
Powdery mildew, clover-plant, description 
Prairie chicken, prov ision for open season in Illinois, note 
Prince Edward Island, game laws, 1911 


Privies, different kinds, construction, advantages, cost, etc.......... 
insanitary, factor in spread of typhoid 
Privy, dry-system, description 
sanitary, importance, construction, etc. 
the L. k. S., description 
treatment to keep sanitary 
wet-system, description 
Propagation, grape, pruning and training 
Pruning grapes, propagation and training. . ‘ BM a EVOL OR - 
grapevines, directions for different seasons............... 
Pseudo peziza trifolii, description 
Purslane caterpillars, destruction by grosbeaks 


Quack grass, eradication 

land, types 

rootstoc s, description 
Quail, export for restoc king purposes, restrictions in North Carolina. . 
Quebec, game laws, 1911 


Radishes, growing under frames, varieties, management, etc 
packing for market : 
Ram, Down, cross with Southern ewe for spring-lamb production. . 
Rape, feed for sheep, note 
nurse crop for red clover, management 
Rations, feeding lambs for market, experiments.............-.-. fp 
Red clover see Del, amount to acre 
value for pasture on logged-off land 

See also Clover, red. 

Red-amber sorghum, description, value, etc. ..............+.+-- Si 


470 
470 
463 
459 
463 
463 
463 
463 
463 
471 
471 1-29 
471 
455 40 
456 12 


464 1-11 
464 6-8 
464 6-8 
470 4 
470 15, 28, 35, 

40, 42, 52 


460 21 
460 29 
457 ive 
457 20 
455 18 
469 9-10 
462 13 
462 13 


458 10 
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Redbirds, habitat, food habits, etc 

Red-chaff winter emmer, characteristics....................-+------ 
Redtop, value for pasture on logged-off land 

Reforestation, logged-off land, management, note 

Refrigeration plant for farm, combined with ice house, plans... 
Refrigerator, construction, directions 

Rhisoctonia violacea, disease of clover plant, note 

Rhode Island, game laws, 1911 


Root borer, clover, description, damage, etc 
crops, storage for feed 
rot, disease of clover WIAD, HOC xs so ss para'e's Ud FS AT 
tobacco, remedy 
Roots, feed for sheep, note 
feeding, danger to live stock, note 
Rootstocks, nature, comparison with roots of plants 
relation to leaf OTe secctinsscevasscnsashassgeere 
Rose, B. E., statement on relative composition of different grades of 
fertilizers 
chafer, food of grosbeaks, note 
Rose-breasted grosbeak, habitat, food habits, etc 
Russia, production of emmer 
Rust, clover, description 
Rye grass, English, comparison with Italian rye on 
Italian, amount of seed to acre. viTi. 
value for lawns, management, ete 
pasture on logged-off land 
nurse crop for red clover, management 
place in rotation on potato farm 
rotation with red clover, management 
use with vetch as winter-cover crop 


Sand, selection for concrete, preparation, etc..........--.-------- 
Sapling clover. See Clover, Mammoth. 

sorghum, description 
Saskatchewan, game laws, 1911 


Scale insects, food of grosbeaks, note 

Scenopinus fenestralis, description 

Schools, study of forestry in nature work 

Sclerotinia trifoliorum, description, note......--..-.++-----+--+--+-- 

Scott, J. 7. , statement on forage supply in Florida.......... $3 
W. G., directions for making whitewashes and calcimines.... 

“Seouteng?” control of chestnut bark disease, work............-.-.- 

Scuppernong growing for wine making 

eee. note 

yield of wine per bushel 


Seed, alsike clover, amount to acre 


bed, Japanese cane, preparation.......-.-..--.--+---++++++-- 
red clover, preparation 
sorghum, preparation 
velv et bean, preparation 
beds, tobacco, sterilizing, experiments. 
bur grass, destruction by grosbeaks, note. a = SDL 
corn, treatment to prevent destruction by ‘birds 
cover crops, amount per acre 
crimson clover, amount in mixtures 
crop, red clover, estimation 
harvesting 
sorghum, destruction by sorghum midge 
hairy vetch as cover crop, amount per acre.......---..------- 
Italian rye grass, amount to acre 
orchard grass, amount to acre 
pasture mixtures, amount to acre, and time of sowing 


456 9 
466 23 
462 13 
462 7 
475 17-18 
475 18-19 
455 40 
470 13, 24, 33, 
39, 42, 50 
455 37 
455 37-38 
465 15-16 
455 40 
451 5 
457 20 
465 16 
464 
464 


457 
456 
456 
466 
455 
462 
462 
469 
462 
455 
454 
455 
472 


461 


458 
470 29, 35, 40, 
42, 52 
456 8,9 
459 7 
468 1-43 
455 40 
457 8 
474 19-21 
467 12, 13 
457 15, 16 
457 15 
457 16 
462 13 
472 23 
457 10-11 
455 12 
458 15 
13 
5-7 
12 
12 
10, 11, 16 
10, 11, 16 
32 
32-33 
11 
11, 16 
12 
u 
14, 16 
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Seed, potatoes, quantity per 
selection 


rod clever; amos to acters es oe nal. { 


characteristics of good and bad 
cleaning 
home-grown, advantages 
production, handling, eon etc 
selection and pure hase. . rede. 
redtop, amount to acre 
sorghum, improved, growing. . 
inferior, a neato errs 
scarce ity, effect on sorghum produc tion. 
selection. . as “sins Lei jot 


timothy, amount to acre................... 


velvet bean, selection, management, etc 
white'clover, amount to acre....... 0.2.2. <cecc ccc cnsescaces 
Seed Clever einods. 265.2 Sexe les oe ssa osc axes eheodasts cob 
red clover 
wheat, method 
Seedlings, grape, use, note 
Seeds, tree, germination, study in primary grades 
Seivers, F. a, and A. R. Whitson, remarks on management of marsh 
DOU: 00. Mirds os se sea's 4d occa se hapd SMR QMeMMEO ACERS SOS WHS os 
Semiarid regions, value of emmer 
Sepsis violacea, description . 
Service berry, use as protection of orchards from birds...........-- 
Shaftal clover, description, value, etc 
Shamel, A. D., invention of steam sterilizing machine for tobacco 
Ra a i oct Dera een eta faSoo en nc a ciainrs Sse Sore Behe 
Shearing, effect on sheep at different seasons 


Sheep, JeqMiNS SXPOTUNEDtS - o:<) 656 oim. sie! d so.nf nae n anc vo Susser wes - | 


Florida, forage supply, etc 
industry profits 
raising early spring lambs in the South 
shearing, effect at different seasons 
tuznips as feed, experiments... ...-...0i)s'- soo 235s so bale 
Sce also Lambs. 
Silage corn, growing in New Jersey 
Japanese cane, cost, VAlU0; @her. sssmsels ac iG an bel vs Some 


Silo construction, cost, etc 


plastered, construction, value, etc. ........--.------+-------- 
reenforced brick, construction, cost, etc 
Sirup, Japanese cane, production per RS Ss ie 
Skim milk, proportion of whole milk 
value per pound for different uses........-...--.------ 
‘Slips,’’ fowls, characteristics 
Siocum, Ros a bulletin on ‘‘Capons and caponizing ” 
Snow, removal, in harvesting i ice 
Soil, disinfection for “drop” "disease of lettuce 
fertility, methods for increasing..........---..---------+-++-- 
pollution, effect on health 
CF MAING Basis Fe ost 5 bite 239 
sterilizing for ‘“‘drop” disease of lettuce 
truck growing under frames, preparation - 
Soiling crop, value of red clover 
Soils, asparagus growing, management 
Japanese cane growing, varieties suitable, management, etc - 
marsh, management 
red clover 
sterilization for tobacco seed, experiments 
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454 
472 
454 
472 
455 
462 
455 
455 
455 
455 
455 
462 
458 
458 
458 
458 
462 
472 
451 

462 
454 
455 
454 
471 
468 


465 
466 
459 
456 
455 


Page. 
16 

20 

16 
19-20 
16 

13 
9-10 
10 

9 
30-34 
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Sorghum “‘blast,’’ cause, etc. - 458 
classification and varieties 458 
COGN OF CMP ONE IRUG eS iho c sas oxen acasnw aden seasueas 458 
fextalizer, use.ot velvet beans. . .. . . 09> -44's00's desieGe 451 
growing for forage, management. ...........-..---------- 458 
growth, factors limiting 
hay, harvesting, curing, and marketing 


midge, destruction of seed crop, results, etc........------ 458 

See also varietal names. 
sorghum-cowpea mixtures. ...........------ 2s aaceceene 458 
Sorghums, growing period, yield, etc., of different varieties 458 
nonsaccharin, distinguishing characters.........-.------ 458 
varieties, etc.... 458 
eweet, for. forage, Dest two «. «sas. sisiennvsisis dns masidomaas 458 
South, advantages for sheep raising: . .......< «+<0csngertestes sgesaeise 457 
Canna, TANG lage, TOU... se tecisegeresr scene sees 470 


Dabeis game laws 1OUh 53d sinle cetiescagveresisascrepsens 470 
Soy beans, rotation with red clover, management.............----- 455 
Soy-bean hay, feed for sheep 457 
Spelt, Use: Obi term 1OF CMMOFs.. ... =. 2. 2.0 5 - awe cise a gen seeesene> } 
“Speltz,’’ use of term for emmer 
Spontaneous combustion, red-clover hay, cause 
Sprayer, potato, description 
Spraying frame crops for insect control. .............----+--+----- 


potatoes; directions and cost... 5.0.5 12, ee hee { 472 


Spur system, training grapevines...............- ete aicks aes sd aliens 471 

Stable flies, description 459 
fly, biting, description 459 
manure. See Manure. 

Stables, cow, suggestions for building, care, etc ...............----- 473 
Imnporiasice OL CleanUNGGs..... .....s.< assseenesdts ize -ipes =< anne 
sanitation, regulations of District of Columbia. ... da siay 4 
unsanitary, factor in spread of typhoid 459 

Stalk cutter for cotton in boll-weevil districts 465 

Starters, butter and cheese making, propagation 469 

Stem rot, red clover, description, note.................---.------- 455 

Sterilization, P0iUs, TOF TODACEO GCC a asin bcs kcceuie cig views ovis vp wsmes? SDM 

Sterilizer, steam, for soil 451 

Stires, C. W., and L. L. Lumspen, bulletin on “The sanitary 

privy ”’ 463 
Stomach worms, lambs, prevention 457 
Stomoxys calcitrans, comparison with Musca domesticus......--.----- 409 
Stool system, training grapevines 471 
Storage, fruit, relation to ice supply 475 
ice, principles 475 
Storing sorghum hay 458 
Straw, clover, utilization 455 
use on wheat ground for clover 455 
Sumac sorghum, description 458 
value as forage in South 458 

Sweet clover, description, value as forage crop, etc 455 

Swine, sanitary care in the South 465 

See also Hogs. 


Tapeworms, spread from excreta to animals 463 
Teaching forestry in nature study, methods..................-..-- 468 
Tenant farm, successful, New Jersey 472 
Tennessee, game laws, 1911 470 


red clover growing, damage by anthracnose, remedies,etc. 455 
Test, tuberculin value, reliability, etc 
Testing red-clover seed, method 


il 

5-8 

13 

12 
14-17 
11-12 
13-14, 
19-21 
11-12 


17-18 
6 

6 

6-8 

1-23 
16-20 

13, 24, 33, 
39, 42, 50 
13, 24, 33, 
39, 42, 50 
18 

5,6 

5 

23 

18 

27 

18-19 

36 

27 

5,6 

5,6 


22-23 
10 
15-16 
10-11 
11-15 
17-18 
40 

57 
5-6 


1-32 
17-18 
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Texas emmer growing experiments.....................---.-------. 466 10-11 
game laws, 1911 470 13, 25, 34, 
39, 42, 50 


ee 


Thistles, occurrence in red ciover, note 455 41 
THompson, Harry, and Byron Hunter, bulletin on “ Utilization 

of logged-off land for pasture in western Oregon and western Wash- 

ington’”’ 2 1-20 
Tile, drainage, cost of laying, etc 5 11-12 
26 


Timothy, in mixture with red clover, management 
place in rotation on potato farm................-.....---- 


seed, amount to acre 


value for pasture on logged-off land............-....-.... 
Tobacco beds, sterilizing, experiments.............-...----.-.-. 
root rot, remedy : 
use on NIN oa cciclan ce cs Laasssiinesa sear cates 
Toe itch, cause 


Tools, farm, equipment, potato farms 


for mixing concrete, cleaning 
small, fac tor in successful farming..................-- 
“Tree doctors,” warning. 
families, study in se chools, “outline of work . 
planting, study in sc hools, outline of work.. 
study, differentiation from forestry . . 
Trees, care and management, study in sc hools, “outline of work... 
key to common kinds 
study, in primary grades, outlines of work 
Trellis training for grapevines, methods, management, etc. .......- 
Trifolium hybridum, description, comparison with red clover, etc. 
medium, , applic ation to Mammoth clover. . a 
pratense. See Red clover. 
repens var. lata, comparison with red clover 
suavolens. See Clover, crimson. 
Triticum amyleum. See Emmer. 
dicoccum. See Emmer. 
monococcum, origin and description. . . 
Truck crops in frames, control of diseases and insects. . 
watering 
growing, frames as factor. . 
in frames, fertilizers, use and manage ement. 
soil and fertilizers, management 
Tuberculin, nature, preparation, ete 
test, value, reliability, limitations, etc 
Tuberculosis, bovine, nature, history, and importance............. 
prevalenc e, spread, suppression, etc 
sanitary methods for venensnonett oe 
Wren GRAS 22 0...t 582s cee err eee te 73 7-8, 15-17 
symptoms 8-11 
cattle, suppression methods 20-23 
caused by brown-tail moth. . een eae 5 11 
hog, prevalence.....-...-..---------+---0002eeee eres 7 
incubation period : 19 
spread by soil pollution 10 
transmission from cattle to human eee: Po coe east 7 7-8 
Turkeys, hatching and rearing by artificial methods. . See 
Turnips, nurse crop for red clover, note...........----------------- 18 
value as feed for sheep....... pes eee ee 
Twig-girdling insects, effect on chestnut trees.............-.-2---- 


Typhoid fever, infection from house fly, note....... wep rgnincanesenl 
ppronud from omoretas.2c.csssceF/ 7c ee oe ss 
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Umbrella system, training for grapevines 471 22 
Underbrush, destruction by Angora goat : 462 17-18 
Upland pastures, mixtures suitable : 462 14 
Erompess, striatus, description 455 40 
trifolii, description 455 40 
Utah, emmer-growing experiments 466 12 
game laws, 1911 470 14, 25, 34, 
39, 42, 50 


Velvet bean, growing in Florida é 13-15 
insect enemy, remedy, etc : 14-15 

value as crop, etc 10-15 

beans, hay, cutting, curing, etc f 14 
Ventilation, frames used in truck growing, management 18 
Veterinary, Association American Medical, report on tuberculosis. 1-23 
Voorhees, E. B., statement on cost of available nitrogen to farmers. . 5-6 
Vermont, game laws, 1911 14, 25, 34, 
39, 42, 50 

Vetch, use as winter-cover crop, seeding, etc 10, 15-16 
value as green manure for corn 15-16 
Virginia, game laws, 1911 25, 34, 39, 
42, 51 


Waker, Percy H., bulletin on ‘‘ Use of paint on the farm” 1-22 
Warden service, results of game legislation in several States... 470 7-8 
Washington, D. C., danger from infested nursery stock.............- 453 8-9 
farm products, demand, etc 462 6-8 
game laws, 1911 470 14, 25, 34, 
39, 42, 51 

western, and western Oregon, utilization of logged-off 
land for pasture 462 1-20 
Watering lettuce in frames, management, caution, etc 460 26 
truck crops under frames, management 460 16-17 
Weatherproof white wash, recipe 474 20 
Weed seed, destruction by grosbeaks 456 12 
Weeder harrow use on dry farm 465 9-11 
Weeds, eradication, use of velvet bean, note.....................-- 451 10 
red clover growing, preventive measures, etc 455 41 
Weevil, clover-leaf, description, damage, etc 455 39 
Weevils, destruction by grosbeaks 456 12 
West Virginia, game laws, 1911 470 14, 26, 34, 
39, 42, 51 
Western grosbeak, habitat, food habits, etc 456 9-10 
WestaatTeE, J. M., and F. H. Hiztuman, bulletin on “Red clover”... 455 1-48 
Wet land, pasture mixtures, amount of seed to acre, etc 462 14 
Wheat breeding, use of winter emmer................---..--+----- 466 22 
cultural methods on potato farms....................------ { a a 


growing and harvesting on potato farm = ana 

New Jersey, purpose, etc 472 8 

nurse crop for red clover, management...............-----.. 455 16 

nes 454 7-812 

place in rotation on potato farm 472 24-96 
rotation with red clover, management 27-28 
sowing, method 13 
spring, in mixture with red clover, management 26 

use as winter-cover crop 10 

yields, New York potato farm, 1899-1910 13 
Whitaker, G. M., statement on market milk production a 
White clover, comparison with red clover 35 
value for lawns in South 5 

Whitewash brushes, selection and care 6-7 
disinfecting, recipe 20 

factory, for interior, recipe 20 
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20 
19-20 
20 


WHMOWAME RMUNOUSC, ‘TOCIPOS: 0... os ee eo noc asnebhes Snape 474 
IO os <2 6 5.a,nisis sieninreninisinisiv's oacina bea ee UEEEU ee { oy 
mpinmowadl; vein: ii... oss «5 5 5 Fnagem eames’ 474 

Whitson, A. R., and F. J. Seivers, remarks on management of marsh 

a a fo 1p". Salas o's bow ato's a aco sine ate'o eae oe eae ae 465 


Williams, C. B., report on experiments with fertilizers on cotton.... 457 
Wilson, James, report on investigation of prices of transportation and 


EVRY OF Wily HIIK, CHAUON. 2... ooo eee ope cciepese artis 469 
Wine making, scuppernong, management.............-.----------- 457 
REE TE ION oS hoe ie Soe ise cc eksewe see Satactmpin ge 459 
Winter emmer, characteristics, value, etc..............-...-------- 466 

See also Emmer. 

Winter-cover crops, potato growing in New Jersey...........--.--- 472 
Wire netting for protection of fruit trees, cost, management, etc.... 456 
I I EMIT EE oo oon aio ois coin o cclevwineccnsiess twos tunis 470 

Witch grass. See Quack grass. 
Wood, specimens, collection for forest museum............-.------ 468 
structures and uses, study in schools, outline of work......... 468 
Woodlands, chestnut, advice to owners...........-..-------+-+---- 467 
Wyoming, emmer-growing experiments......-.........-----+-2--++ 466 
RAO tac) ina nines ane 560.000 cngia ne gas 470 
Wako Pemttory; game laws, 1011... .. 660... acces sce 470 
Zebra caterpillars, food of grosbeaks, note.........-------+-----+--- 456 
Zaguag clover, Europe, note................- 2. ce cecesccectseceees 455 
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